





The Journal of 
CLINICAL ENDOCRINOLOGY 
AND METABOLISM 


VoLuME 14 DECEMBER, 1954 NuMBER 12 


Copyright 1954 by the Endocrine Society 








THE MECHANISM OF ENDOCRINE CONTROL OF 
MELANIN PIGMENTATION* 


AARON BUNSEN LERNER, M.D., Pu.D., KAZUO SHIZUME, M.D. 
AND IRBY BUNDING, Pu.D. 


Department of Dermatology, University of Oregon Medical School, Portland, 
Oregon and the Armour Laboratories, Chicago, Illinois 


N RECENT years the relationship between hormones and the mecha- 

nism of pigmentation has come to the fore. In this report it will be shown 
that the pituitary gland elaborates a melanocyte-stimulating hormone 
(MSH) which affects melanin pigmentation in man. The “‘peculiar change” 
in skin color described by Addison in patients with adrenocortical insuf- 
ficiency, the decreased pigmentation of panhypopituitarism, and the mel- 
asma of pregnancy seem to depend in large part upon the activity of MSH. 
Because the developments leading to this conclusion have involved many 
people and many aspects of research, it is worthwhile to review the his- 
torical background of this problem. 

In 1916 Smith and Allen, two biologists working independently, almost 
simultaneously reported that removal of the pituitary gland of tadpoles 
was followed by loss of skin color (1-4). Three years later Atwell showed 
that when tadpoles were immersed in pituitary extracts their skin became 
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darker (5). Atwell, Smith, Swingle, and later Zondek found the active 
agent to be present in the intermediate lobe of the pituitary gland (5-9). 
Subsequently, Hogben, Winton, Waring, Landgrebe, Matthews, Zondek, 
Herrick, and Frieden added much to our understanding of the physiology 
of pituitary control of pigmentation in fish and amphibia (8-15). 

Almost none of the information obtained from experiments on animals 
was applied to man, because pituitary extracts failed to produce the dra- 
matic changes in pigmentation of human skin that occurred in fish and am- 
phibia. Instead, it was frequently remarked that a substance which af- 
fected frog skin had no significance in human pigmentation. Information 
regarding the pituitary control of pigmentation in human beings came from 
what appeared to be unrelated clinical findings. It is well known that dur- 
ing pregnancy darkening of the skin and pre-existing pigmented nevi oc- 
curs, and new nevi appear. Also, it is known that the pituitary gland hy- 
pertrophies at this time. In addition, malignant melanomas grow more 
rapidly during pregnancy. Children exhibit more nevi following infectious 
diseases and other stress reactions (16). Starvation and prolonged illness 
often produce diffuse darkening of the skin (17). In Addison’s disease nevi 
may become darker even before generalized hyperpigmentation of the skin 
occurs. New dark nevi appear, which have been called ‘‘black freckles”’ 
by the internist. Patients who have Addison’s disease with destruction of 
the adrenal medulla as well as the cortex exhibit more marked hyperpig- 
mentation than those having hypofunction of the adrenal cortex alone 
(18). Administration of cortisone or hydrocortisone to patients with Addi- 
son’s disease decreases the hyperpigmentation (19). These hormones inhib- 
it some activities of the pituitary gland. Although many physicians have 
believed that the pituitary gland has some bearing on pigmentation, to 
our knowledge only three—Moehlig, Calkins and Reifenstein—definitely 
expressed the opinion that the pituitary gland elaborates a hormone 
which darkens skin in Addison’s disease (17, 20, 21). Recently administra- 
tion of ACTH has been associated with darkening of nevi, formation of 
new nevi, and Addison-like pigmentation (22, 23). Also, it has been found 
that ACTH for clinical use is highly potent in bringing about darkening of 
frog skin (24-26). Finally, the skin of patients suffering from panhypopi- 
tuitarism has a washed-out appearance, because melanin pigment is lack- 
ing. All these clinical observations, together with the results of studies on 
fish and amphibia, pointed to the need for experimental administration to 
human beings of a pituitary fraction high in the pigment-darkening factor 


1 In this paper the term nevus refers to a darkly pigmented macule which histologi- 
cally shows proliferation of melanocytes at the epidermal-dermal junction. It may be 
considered a junctional-type nevus or lentigo. 
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but low in other activities, in order to establish the role of the pituitary 
gland in pigmentation. The successful darkening of human skin with the 
use of such a fraction is detailed in this paper. A preliminary report was 
made earlier (27). 


TERMINOLOGY 


We have called the pituitary factor which darkens skin the melanocyte- 
stimulating hormone or MSH, a term first suggested by W. H. Rattner 
(28-31). Names used previously include melanophore hormone, melano- 
phore-dilating principle, intermedin, and others. At the recent Pigment 
Cell Growth Conference, the term melanocyte was adopted for the mature 
pigment-forming cell, melanoblast for the immature pigment-forming cell, 
and melanophage for the nonspecific phagocyte which engulfs melanin 
(32, 33). The terms melanophore and chromatophore, which biologists 
‘used for the pigment-forming cell and pathologists for a phagocytic cell, 
were discarded. Hence, the term melanophore no longer provides a suitable 
reference to the pigmenting hormone from the pituitary gland. Also, it 
would be inaccurate to continue the term dilating principle when, as will be 
demonstrated later, the pigment cells do not appear to dilate or contract 
while undergoing color changes (12, 13). 


Zondek and Krohn (8, 9) referred to the pigmenting hormone as inter- 


medin, because evidence pointed to the intermediate lobe of the pituitary 
gland as its site of origin. Although this name is preferable to melanophore 
hormone or melanophore-dilating principle, prevailing opinion is in favor 
of naming a hormone according to its function rather than its anatomic 
origin, especially when several hormones having different activities may 
be produced at the same site. In consideration of the facts that the pig- 
ment-forming cell is known asa melanocyte, and the pituitary pigmenting 
factor causes darkening of melanocytes in human beings, fish, and am- 
phibia, and in addition may produce pigmented nevi, we suggest the term 
melanocyte-stimulating hormone or simply MSH. 


MSH prREPARATION USED FOR CLINICAL STUDIES 


Over 20 grams of MSH was prepared for us in the Armour Laboratories. This MSH 
fraction was obtained from extracts of hog anterior pituitary glands which had been 
used for the commercial production of ACTH. Anterior portions of hog pituitary glands, 
which contained the anterior lobe as well as other parts of the gland, were extracted with 
acetic acid. The extract was subjected to an Astwood-Raben type of oxycellulose ad- 
sorption, to obtain ACTH of high potency for commercial use. Actually, a large amount 
of MSH and nearly all the ACTH were adsorbed in the original oxycellulose procedure. 
The liquid residue was treated with five to ten times the amount of oxycellulose used in 
the ACTH adsorption procedure in order to adsorb MSH. The MSH was then eluted 
with 0.1 N hydrochloric acid and the solution neutralized with sodium hydroxide and 
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lyophilized. The dried powder contained about 1 unit of ACTH per milligram. In order 
to decrease ACTH as well as oxytocin and vasopressin activity, the powder was dissolved 
in water, adjusted to pH 12.8 with sodium hydroxide, and heated for five to ten minutes 
at 90-95° C. (34, 35). The solution was cooled, neutralized to pH 7, and lyophilized in 
small vials, so that the’ final content of each vial was 25 mg. of powder. Analysis of two 
separately prepared batches of powder, which contained some sodium chloride, showed 
the following constituents: 


Preparation I Preparation II 
MSH? 1 X10° units/mg. 0.5 X10 units/mg. 
ACTH? 0.036 +0.015 unit/mg. 0.0036 unit/mg. 
Oxytocin less than 0.05 unit/mg. 
Vasopressin 0.01 unit/mg. 0.022 unit/mg. 


Preparation I had twice the potency of MSH and ten times the potency of ACTH com- 
pared with Preparation II. Usually when pituitary hormones are treated with alkali, a 
marked reduction in activity results. The properties of MSH, however, are not destroyed 
but are modified so that the alkali-treated hormone produces slower but more marked 
and prolonged darkening of isolated frog skin than does the untreated hormone. 

In addition to using the fractions supplied by Armour, we attempted to make our 
own preparations of MSH for clinical use. Since approximately ten times as much MSH 
occurs in the posterior portion of the gland as compared with the anterior, we used pos- 
terior pituitary powder as the starting material. It was relatively easy to prepare very 
active fractions by oxycellulose adsorption. However, our preparations were unsatis- 
factory because of contamination by clinically significant quantities of oxytocin and 
vasopressin. It is of interest that pure MSH has a potency of approximately 5 x10’ units 
per milligram, 7.e., 500 to 1,000 times that of the material used in the clinical studies. 


CLINICAL STUDIES 


MSH was given to a total of 9 human subjects, including normal volun- 
teers and patients with various diseases. Six received the hormone for a 
prolonged period, in order to observe changes in skin color. Measurements 
were made of the urinary excretion of MSH. One patient was given MSH 
in very large doses for a short time, to determine whether or not a rapid 
color change could be produced. Experiments on 2 patients were limited to 
urinary excretion studies, in order to augment data obtained on the other 
subjects. 


Case Reports 


Case 1: P. Y., a 41-year-old normal white male volunteer, received a total of 4.18 
grams of MSH (4.18 X108 units) intramuscularly over a 36-day period. The initial dose 
of 2 mg. of Preparation I was increased so that by the twenty-fifth day the patient was 





2 A unit of MSH is defined as the degree of darkening, measured with a photoelectric 
reflection meter, produced by 0.04 microgram of a lyophilized water extract of beef pos- 
terior pituitary powder on isolated frog skin (31). 

’ ACTH assays were made by the ascorbic-acid depletion method, using hypophy- 
sectomized rats. 
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receiving 200 mg. daily. Doses greater than 100 mg. were divided and given twice daily. 
At the 200-mg. dose level the patient was receiving 0.2 X10° units of MSH, 7.2 units of 
ACTH, 10 units of oxytocin, and 2 units of vasopressin. The patient’s blood pressure, 
which was determined before each injection of MSH and every half hour for two hours 
afterwards, remained normal throughout the experimental period. Clinical laboratory 
studies of the blood and urine (Table 1) also gave normal findings. There may have been 


TABLE 1. THE EFFECT OF INTRAMUSCULARLY INJECTED MSH on Boop, 
URINE AND BLOOD PRESSURE 
































Case 1: P. Y., white male, Case 2: C. K., white male 
aged 41 with vitiligo, aged 55 
Before 16th day | 36th day Before 17th day | 36th day 
MSH of MSH of MSH MSH of MSH of MSH 
admin. admin. admin, admin. admin. admin. 
Boop STUDIES 
Hemoglobin (Gm. %) 15.7 14.6 13.3 13.5 13.8 
Red cell count (per cu. mm.) 5.9X106 | 5.3 X108 4.3X10® | 4.7X108 | 4.5106 
White cell count (per cu. mm.) 11,450 7,150 10,650 9,200 23 ,900 14,050 
Cire’g. eosinophils (per cu. mm.) 229 215 276 676 281 
Sedimentation rate (15 min.; 45 min.) 1/14 3/19 0.5/10 1/9 0.5/13 0.5/9 
Total serum protein (Gm. %) 6.2 8.1 6.9 6.9 
Serum albumin (Gm. %) (Howe) 3.5 6.0 5.1 5.3 
Serum globulin (Gm. %) 2.7 2.1 1.8 1.6 
Blood glucose (mg. /100 ml.) 99 82 72 95 90 70 
Blood urea nitrogen (mg./100 ml.) 13 11 14 
Serum sodium (mEq./L.) 145 140 141 148 147 140 
Serum potassium (mEq./L.) 5.1 4.9 4.8 5.0 4.9 4.4 
Serum calcium (mg./100 ml.) 7.4 11.0 11.4 8.6 9.2 11.6 
Serum chloride (mEq./L.) 104 87 96 96 99 93 
CO: combining power (mEq. /L.) 34.5 36.5 31.5 34.5 34.5 34.5 
Serum copper (7/100 ml.) 144 121 120 120 132.5 108 
Thymol turbidity (units) 2 2 2 0-1 1 2 
URINALYSIS 
Volume (ml. /24 hrs.) 2,980 3,310 2,930 1,740 1,760 2,000 
Protein 0 0 0 0 0 0 
Acetone 0 0 0 0 0 0 
Sugar 0 0 0 0 0 0 
Microscopic Normal Normal Normal Normal Normal Normal 
17-Ketosteroids (mg. /24 hrs.) 10.2 11.4 9.3 7.0 10.0 10.4 
BLOOD PRESSURE 110/80 116/86 110/74 137 /85 160/100 150/100 














an increase in the serum calcium level, but it remained within normal limits. Daily 
urinalyses for excretion of MSH were carried out on 24-hour urine samples.‘ The results 
are shown in Table 2. Approximately 1 per cent of the material injected was recovered in 





4 In the excretion studies reported here the urine contained such large quantities of 
MSH that the specimens could be diluted 100- to 1,000-fold and MSH assayed with 
isolated frog skin. The concentration given for MSH in the urine represents the total 
quantity present. When MSH was determined in the urine of patients with various dis- 
eases (52) it was necessary to extract MSH from the urine in order to obtain sufficient 
concentration of the hormone to act on frog skin. Under such conditions only 20 per cent 
of the hormone was extracted and the values given for urinary MSH represented one 
fifth of the amount actually excreted. 
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TaBLeE 2. Dairy MSH eExcrRETION IN THE URINE DURING ADMINISTRATION 
OF VARIOUS DOSES OF MSH 









































Case 1 Case 2 Case 3 
MSH administered Units MSH Units MSH Units MSH 
daily . of MSH recovered of MSH recovered of MSH recovered 
in 24-br. in urine in 24-hr. in urine in 24-hr. in urine 
ws urine (%) urine (%) urine (%) 
50 mg. ( 50 X105y) 0.40 X106 0.8 0.45 X105 0.9 0.38 X105 0.8 
50 mg. ( 50X10%) | 0.53 X10 1.1 
50 mg. ( 550X105) | | 0.27 X105 0.5 
50 mg. ( 50 X105n) 0.33 X105 0.7 
50 mg. ( 50X10) | 0.45 X108 0.9 
100 mg. (100 X105y) 0.80 X106 | 0.8 1.36 X105 1.4 1.33 X105 1.3 
150 mg. (150 X105y) | 1.02 X105 0.8 2.18 X105 1.4 
200 mg. (200 K105z) 1.65 X105 0.8 1.78 X10 0.9 2.96 X105 1.5 
200 mg. (200 X105y) 1.15 X10 0.6 1.24 X105 0.6 1.90 X105 1.0 
200 mg. (200 X 105.) 1.80 X105 0.9 1.42 X105 1.7 1.82 X105 0.9 
200 mg. (200 X105y) | 2.39 X10 1.2 1.55 X105 0.8 1.90 X105 1.0 
200 mg. preci ae | 1.40 X105 0.7 3.28 X105 1.6 3.21 X10 1.6 
1 | 
|} 0.8Av. 1.2 Av. 1.0 Av. 











the urine. During the time that the patient was given 200 mg. of MSH daily, approxi- 
mately 200,000 units of MSH was excreted in the urine each twenty-four hours. In nor- 
mal individuals, the 24-hour excretion of MSH is 48 units or less. In patients with Addi- 
son’s disease and in pregnancy, the values may reach 100 to 300 units. Hence, it may be 
seen that our experimental subject excreted 5,000 times the normal quantity and ap- 
proximately 1,000 times the usual abnormal amount. This man, and the following pa- 
tients, received unusually large amounts of MSH—dquantities greater than anyone had 
received heretofore. After two weeks, at which time the patient had received only 0.8 
gram of the hormone, darkening of the face was noticeable. Although he was not exposed 
to sunlight, a tan seemed to be developing. As administration of MSH continued, most 
of the skin surface became dark, and the pigmentation of the face became more pro- 
nounced. The sclerae acquired a murky appearance. Existing p'gmented nevi darkened 
and new nevi appeared. At the end of the study, in a biopsy specimen taken from a pig- 
mented nevus on the back, actively proliferating melanocytes were noted. However, we 
had no report on the microscopic appearance of this lesion prior to administration of 
MSH; there might have been no change. The pigmentary changes of the face and trunk 
are seen in Figure 1 (a and b). We were unable to observe the patient after the MSH 
study was completed, as he went to another state. 





>> 


Fig. 1. a. A normal subject (Case 1) before administration of MSH. b. Five weeks 
after receiving a total of 3.2 x10° units of MSH. Note increased pigmentation of the face. 
c. A patient with vitiligo (Case 3) before administration of MSH. d. Seven weeks after 
receiving a total of 4.5 X10*® units of MSH. There was markedly increased pigmentation 
in nonvitiliginous areas such as the face. e. A patient with carcinoma of the breast who 
underwent a bilateral adrenalectomy (Case 4), before administration of MSH. f. Five 
weeks after receiving a total of 3.45 x10* units of MSH. There was marked hyperpig- 
mentation. A new nevus was noted in the middle of the forehead. g. A patient with 
hypopituitarism: before administration of MSH. h. Five weeks after receiving a total of 
0.96 108 units of MSH there was marked darkening of skin. 
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Fig. 2. a. Fingernails of P. G. (Case 3) four months after cessation of MSH injec- 
tions. The hyperpigmented band corresponds to nail growth during the period of MSH 
administration. b. Control frogs on the left were kept in a dark room for twenty-four 
hours. The frogs on the right were treated in the same manner as the controls, except 
that they were given 1.0 mg. of cortisone before being placed in the dark. Note the 
prevention of skin darkening by cortisone. Hydrocortisone had the same effect. 
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Case 2: C. K., a 55-year-old white male chronic alcoholic with vitiligo of at least 
thirty years’ duration, received 3.12 grams of MSH (3.12 X108 units) over a 32-day pe- 
riod. This patient received psoralen compounds and ultraviolet light in an effort to treat 
his vitiligo, both before and during the administration of MSH. The ultraviolet light 
caused tanning of the nonvitiliginous areas before MSH was instituted. As in the previ- 
ous case, the initial dose of 2 mg. was increased rapidly so that by the twenty-fifth day 
the patient was receiving 200 mg. daily. Blood pressure readings and laboratory studies 
of the blood and urine were made. Like the first subject, this patient showed an increase 
in pigmentation about two weeks after the onset of the experiment. By the end of three 
weeks, the nonvitiliginous areas appeared almost black. Thé sclerae darkened in color. 
About three to four months after cessation of the experiment, the skin became very light 
in color. Urinary excretion values of MSH are shown in Table 2. As noted in Table 1, the 
patient’s white blood cell count rose to 23,900 on the seventeenth day of the study. Al- | 
though we cannot explain this leukocytosis, it seems unlikely that it is related to MSH; 
for although the dose of MSH was increased constantly, there was a decrease in the 
white count. Serum calcium concentration remained within normal limits but there may 
have been an increase during the study. On the seventeenth day a rise in blood pressure 
was noted following the injection of MSH. When saline placebos were substituted for 
MSH arise was elicited with the first two injections but not subsequently, whereas it was 
possible to reproduce the rise with MSH. When MSH was discontinued the blood pres- 
sure returned to its previously high normal value. It is not known whether the vaso- 
pressor activity in the MSH preparation brought about the elevation in blood pressure. 
About two months after the end of the experiment the patient suffered a subarachnoid 
hemorrhage while at work leaning over picking vegetables. He gradually recovered 
from this illness. 


Case 3: P. G., a 29-year-old Negro female with vitiligo-of nine years’ duration, re- 
ceived 4.50 grams of MSH (4.5 X10® units) over a 50-day period. The usual dose was 
25 mg. of Preparation I twice daily. After two to three weeks she showed a remarkable 
increase in pigmentation in the nonvitiliginous areas, and there was a continued increase 
in this pigmentation throughout the experiment. A small amount of perifollicular repig- 
mentation was noted in the vitiliginous areas. The pigmentary changes are shown in 
Figure 1 (¢ and d). Urinary excretion values are given in Table 2. No changes in blood 
pressure were detected. About two and a half months after discontinuation of MSH, the 
pigmentation had decreased to its previous shade. Two months later a pigmented band 
appeared on the exposed portion of each fingernail; this area represented the growth of 
the nail during the administration of MSH (Fig. 2A). Subsequently, the pigmented bands 
grew out at the nail edges. About six months after completion of the first study the pa- 
tient was given MSH again, so that skin darkening could be determined quantitatively 
with a photoelectric reflection meter (Photovolt Model 610). Over a 62-day period the 
patient received 3.85 grams of MSH (1.93 X108 units) of Preparation II. There was no 
change in her blood pressure. Darkening occurred as in the preceding experiment. 
Throughout the study, reflection measurements were taken of the forehead, back and 
chest, using red, green and blue filters. Since in all areas similar changes were noted with 
all filters, it was decided to average the nine readings taken at a given time. From 
Figure 3 it may be seen that while MSH injections were continued, the skin became 
darker, as shown by the decreased reflectance. The darker the absorbing surface (skin), 
the less light is reflected. When MSH was discontinued, the skin became lighter in color. 
As with the first course of MSH, a small amount of perifollicular repigmentation was 
noted in some of the vitiliginous areas. 
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Fig. 3. Average reflectance readings from three sites with three different filters in a 
patient (Case 3) who received MSH Preparation II. There was continued darkening 
until the thirtieth day, at which time the dose of MSH was decreased by approximately 
one half. Then there was a gradual lightening in the color of the skin. 


Case 4: J. A., a 41-year-old white childless female with mammary carcinoma, received 
a total of 3.45 grams of MSH (3.45 x10 units) intramuscularly for a 42-day period. The 
usual dose was 25 to 50 mg. twice daily of Preparation II. One year prior to administra- 
tion of MSH this patient underwent bilateral adrenalectomy and ovariectomy—subse- 
quent to a radical mastectomy and deep x-ray irradiation—for treatment of an adeno- 
carcinoma of the left breast. Several months before our experiment she was given testo- 
sterone, which was discontinued upon development of acne and hirsutism. Except for 
50 mg. of cortisone daily, there was no other hormone therapy while receiving MSH. 
Occasionally after injection of MSH the patient’s systolic blood pressure rose about 
20 mm. and the diastolic about 10 mm., her normal level being 120/75 mm. of Hg. Ap- 
proximately one week after beginning MSH, hyperpigmentation was evident on the fore- 
head and arms. New pigmented nevi were noted on the arms and face, and previously 
existing nevi became darker (Fig. 1, e and f). The onset of hyperpigmentation was earlier 
in this subject than in the others. Whether or not this was due to a decrease in adrenaline 
is not known. It was of interest that in the nipple on the remaining breast there was no 
hyperpigmentation, such as occurs during pregnancy. Thus MSH alone does not account 
for the darkening of nipples and genitalia during gestation; the presence of certain steroid 
hormones or an actively proliferating tissue may be required. 


Case 5: E. C., a 46-year-old white male with hypopituitarism, received 1.93 grams of 
MSH (0.96 X10® units) Preparation II over a 34-day period. This patient had had a 
chromophobe adenoma of the pituitary gland removed ten years previously. Soon after 
operation he received x-ray therapy (5,400 r) to the pituitary region. Six years later 
additional irradiation was given to the same area in an attempt to check progressive loss 
of vision. The patient showed signs of hypopituitarism. His skin was very light in color. 
No urinary gonadotropins were present. Desiccated thyroid, in a dose of 1 grain daily, 
was required because of hypothyroidism. These findings indicated anterior pituitary 
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failure. MSH in the urine was decreased. The history did not suggest diabetes insipidus, 
and the results of a Robinson-Power-Kepler water test were normal. 

Two weeks after the patient began MSH, generalized hyperpigmentation was noted. 
This was more marked on the exposed areas, and there were new pigmented nevi (Fig. 1, 
g and h). He resembled a typical patient with Addison’s disease. Three weeks after MSH 
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Fig. 4. Average reflectance readings from three sites with three different filters, in a 
subject receiving MSH Preparation II for thirty-four days (Case 5). There was gradual 
darkening of the skin, as determined by decreased skin reflectance. Following discontinu- 
ation of MSH there was gradual lightening of the skin. 


was discontinued, he was still hyperpigmented. Reflection-meter measurements of the 
forehead, back and chest decreased during the administration of MSH, as shown in 
Figure 4. 


Case 6: W. W., a 60-year-old Negro male with extensive vitiligo of thirty-five years’ 
duration, received injections of MSH twice daily for ninety-six days. The dose was 6.1 
grams of (3.05 X108 units) Preparation II. Marked hyperpigmentation developed in the 
nonvitiliginous skin, but no change occurred in the areas of vitiligo. Blood pressure re- 
mained normal. 


Case 7: C. G., a 50-year-old Negro male with skin color of medium darkness had 
gastritis and luetic aortic insufficiency. He was given 50 mg. of MSH (2.5 X10® units) 
Preparation II every four hours for ten doses. This experiment was performed in order to 
learn whether or not a rapid increase in pigmentation can be produced in man, as can be 
done readily in the frog. Within ten hours after injections of MSH were begun, the patient 
became darker, as determined by clinical observation and by reflection measurements of 
the forehead and right cheek using three different filters (Fig. 5). Darkening continued 
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Fig. 5. Average reflectance readings from two sites with three different filters in a 
patient (Case 7) who received large amounts of MSH Preparation II every four hours for 
ten doses. There was a rapid increase in color,-as determined by decreased reflectance. 
After the third day the skin became lighter in color. However, on the ninth day the 
patient underwent a cardiac operation, and marked darkening of his skin was noted. 


until the fourth day, at which time the skin became slightly lighter in color. The patient 
then underwent an operation consisting of insertion of a Hufnagel valve into the descend- 
ing aorta just distal to the left subclavian artery. Cyclopropane and ether were used as 
the primary anesthetics and sodium pentothal for secondary anesthesia. Immediately 
following operation the patient became very dark, and remained so for at least five weeks. 
Whether this increase in pigmentation represented a stress reaction to the surgical pro- 
cedure or an effect of the anesthesia on the melanocytes, is not known. More patients will 
have to be studied in this regard. However, it is significant that pigmentation can in- 
crease very rapidly. This patient received alkali-treated MSH—a substance which, in 
frogs, has a slower but more pronounced and prolonged effect than the natural hormone. 
A similar effect may be noted when the alkali-treated material is given to man. 


Cases 8 and 9: Two normal male volunteers participated in excretion studies, as de- 


scribed in the section on urinary excretion of MSH. 


Comments on laboratory data 


Although no significant abnormalities were noted in the results of any 
of the numerous laboratory tests performed (Table 1), a few of these re- 


sults deserve special comment. 
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No noteworthy changes in circulating eosinophils or urinary 17-keto- 
steroids were observed. Thus no clinically significant amount of ACTH was 
present in the MSH preparation; and, furthermore, MSH does not have the 
properties of ACTH. 

In 2 individuals receiving MSH, the serum calcium level was increased 
but remained with normal limits. It is not known whether this change 
represented a true increase. 

Previous workers believed that posterior pituitary extracts low in vaso- 
pressin and oxytocin but probably high in MSH counteracted adrenaline- 
produced hyperglycemia in animals (36, 37). However, in our human sub- ° 
jects, blood glucose values were unchanged. We also gave a highly potent 
MSH fraction to 3 rabbits, in order to determine its effect on an adrenaline- 
produced hyperglycemia. No change was observed. As will be seen later in 
this paper, adrenaline is antagonistic to MSH with regard to pigmentation 
of frog melanocytes; but there appears to be no reason to suspect that a 
similar relationship exists between MSH and adrenaline with regard to 
hyperglycemia. 

An elevated level of serum copper is found in pregnancy and in Addison’s 
disease—conditions which are associated with hyperpigmentation and in- 
creased urinary MSH. On the basis of these findings, we expected that 
serum copper concentration might rise with administration of MSH (30); 
indeed, in an earlier experiment at the University of Michigan, using a 
crude MSH preparation, we observed an increase in the level of serum cop- 
per in a single patient. However, in the present series, MSH did not change 
serum copper values. Therefore, it appears that some factor other than 
MSH must produce the elevated serum copper level in Addison’s disease 
and in pregnancy. 


Urinary excretion of MSH 


From the results shown in Table 2 it may be seen that at the 200-mg. 
MSH dose level, 3 experimental subjects each excreted an average of 0.8 
to 1.2 per cent of the injected material. 

To determine the rate of MSH excretion, a study was carried out with 
one of the authors (K. 8S.) as the subject. In one experiment, 5 mg. of MSH 
in physiologic saline was injected intramuscularly, and the urine was col- 
lected at 2-hour intervals for eight hours. As shown in Figure 6, approxi- 
nratély 4 per cent of the MSH given was recovered in the urine after four 
hours.‘ More than half of the MSH excreted appeared in the first two hours. 
The experiment was repeated ; 25 mg. of MSH was dissolved in physiologic 
saline for injection, and urine was collected every hour for the first six 
hours and then every two hours for the next six hours. The results given in 
Figure 7 show that about 2 per cent of the hormone was recovered in the 
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urine. Most of the MSH was excreted in the first few hours. ‘The first hour’s 
specimen contained the largest portion of the hormone. 

A third experiment, similar to the second one, was carried out, using 25 
mg. of hormone dissolved in 16 per cent hog gelatin solution, injected intra- 
muscularly. Urine specimens were collected every hour for six hours and 
then every two hours for the next eight hours. In Figure 8 it may be seen 
that, with gelatin, the maximum excretion occurs in the sesond hour in- 
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stead of the first. However, there is little difference in results between 
saline and gelatin as a vehicle for MSH. 

One patient with vitiligo (Case 6) who was given MSH intravenously 
excreted approximately twice as much MSH in the urine as when he re- 
ceived the hormone intramuscularly. 

Since only 1 to 4 per cent of injected MSH is excreted in the urine, the 
hormone is either rapidly destroyed or bound by tissues. An early report 
indicated that when MSH was injected into animals, the hormone could 
not be recovered in the blood or urine (37). It is probable that inadequate 
quantities of MSH were given in the belief that an adequate dose of MSH 
consisted of an amount sufficient to darken frog skin. Actually, very mi- 
nute quantities of MSH ean darken isolated frog skin. For example, 0.02 
microgram of the MSH used in our experiments caused darkening of frog 
skin. However, in our clinical studies, we gave 200 mg. daily to the human 
subjects, or 10 million times the amount required to darken frog skin. 
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It has been reported that after injection of ACTH (Wilson) into cats for 
several days there is hypertrophy of the basophilic cells of the intermediate 
lobe of the pituitary gland (38). From this finding it was concluded that 
when there is increased secretion of ACTH, as in Addison’s disease and 
pregnancy, the intermediate lobe is stimulated to produce more MSH, and 
the skin becomes darker. However, our view is that MSH and ACTH are 
both increased independently, usually as a result of adrenocortical failure. 
As a preliminary test of this hypothesis, we injected 80 units of ACTH 
(Wilson) into a normal male (Case 9). This amount of ACTH contained 
2.2 10° units of MSH. The day before ACTH was given, a 24-hour urine 
specimen contained 10 units of MSH. The day after injection of ACTH, 
the MSH excretion was 462 units. One day later, the urinary MSH con- 
tent was back to normal—18 units. The patient was then given 2.5 x 10° 
units of MSH Preparation II, which contained only 0.02 unit of ACTH. 
The findings were substantially the same as in the preceding experiment; 
the day before the second experiment, a 24-hour urine specimen contained 
20 units of MSH; the day after injection of the hormone, 530 units; and 
on the following day, 22 units (a normal amount). Therefore, following a 
single injection of ACTH containing a known amount of MSH, there is no 
greater excretion of MSH than if that amount of MSH were given alone. 


ANIMAL STUDIES 


As will be discussed in the appropriate section, the administration of 
cortisone or hydrocortisone decreases pigmentation in Addison’s disease. 
Furthermore, these steroids prevent hyperpigmentation in bilaterally 
adrenalectomized patients. In order to learn whether cortisone and hydro- 
cortisone produce lightening of skin color by inhibiting the production of 
MSH rather than by acting directly on the melanocytes, we carried out the 
following experiments. Frogs which were dark skinned because they had 
been kept in a dark room were injected with 1.0 mg. of either cortisone or 
hydrocortisone. Marked lightening of skin color resulted (Fig. 2B). Frogs 
were then injected with an excess amount of MSH, together with 1.0 mg. 
of cortisone. The skin did not become lighter in color. If these steroids acted 
directly on the melanocytes, we would have expected the frogs’ skin to be- 
come lighter. Because this was not the case, it is probable that the principal 
site of action of cortisone and hydrocortisone is a central one. These hor- 
mones produce only a slight decrease in color when added to isolated frog 
skin (39). 

An experiment was performed to determine whether or not ACTH has 
an MSH-like action in intact frogs. Armour commercial ACTH, containing 
0.84 x 104 units of MSH per unit of ACTH, and MSH Preparation II, con- 
taining 138010‘ units of MSH per unit of ACTH, were injected into 
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frogs. Two units of MSH from MSH Preparation II (containing 1.44 10-7 
units of ACTH) caused darkening of the frogs. Injection of the commercial 
ACTH preparation containing 0.5 unit of MSH#and 595X10-’ units of 
ACTH did not cause darkening. Since 2 units of MSH darkened the frogs, 
and 0.5 unit of MSH together with 400 times as much ACTH as in the 
first preparation did not, it is unlikely that ACTH has any intrinsic MSH- 
like action. These results correspond with those of the excretion studies on 
Case 9 in suggesting that ACTH does not increase MSH production by the 
intermediate lobe, as claimed by Karkun et al. (38). 


DISCUSSION 


We have shown that a pituitary fraction high in MSH and low in other 
known activities can cause darkening of skin and nevi and contribute to 
the formation of new nevi. The minimal dose of MSH required to produce 
pigmentation in man is difficult to determine; human beings vary in their 
capacity to form melanin, and the dose required for darkening may not 
be the same for each individual. Moreover, the hormone may be given 
in small amounts daily for a prolonged period or in large quantities for a 
few hours. The dose we used was undoubtedly less than that required for 
maximal stimulation of the melanocytes. One patient (Case 3) began to 
lighten in color when the dose of MSH was decreased from 5.0X 10° te 
2.5X 10° units daily. In some clinical disorders even small variations in 
MSH levels may affect pigmentation because of the action of other factors, 
to be descri*ed later. It is of interest that 5.0 10° units of MSH can pro- 
duce marked changes in human pigmentation, and this amount of MSH 
is present in 0.1 mg. of purified hormone. The potency of pure MSH ap- 
pears to be 200 to 1,000 times greater than that of the preparations used in 
this study (40). If it be assumed that over 90 per cent of the hormone is de- 
stroyed in the tissues, it is evident that MSH is a very active biologic sub- 
stance—so potent that the action of only a few micrograms on the melano- 
cytes of a human being can change his pigmentation. 

Other hormones, such as noradrenaline, adrenaline, the steroids, and 
substances from the thyroid gland, may affect pigmentation. Much work 
remains to be done in order to determine the over-all relationship of these 
hormones to the control of pigmentation. Several topics relating to the en- 
docrine basis for pigmentation will be considered separately, in order to 
provide a general perspective of the problem. 


ACTH and pigmentation 

Soon after ACTH became generally available for clinical use, numerous 
cases of Addison-like hyperpigmentation were observed. In these patients, 
new nevi appeared and those already present became darker. Sulman 
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(24, 25) and Johnsson and Hégberg® (26) found that very small quantities 
of ACTH could darken frog skin. Because of these observations several in- 
vestigators stated that ACTH and MSH were identical and that the hyper- 
pigmentation of Addison’s disease was due to increased amounts of ACTH 
(24-26, 41). Almost immediately Morris, and Li et al. replied that ACTH 
and MSH were not the same (34, 42, 43). The subject was debated pro and 
con in several issues of Nature and The Lancet (44, 45). Sulman, and Johns- 
son and Hégberg considered the hormones alike because, with increasing 
purity of the ACTH preparations, the MSH activity became greater. Re- 
cently Sulman modified his view, stating that the two activities were dis- 
tinct but were part of the same ACTH hormone complex (25). However, 
there is good evidence that the two activities represent separate hormones. 
They have different stabilities in dilute alkali, move at dissimilar rates on 
certain chromatographic columns, and behave differently on zone paper 
electrophoresis. Posterior pituitary fractions contain approximately ten 
times as much MSH as ACTH and the reverse is true for anterior pituitary 
fractions. 

In our clinical studies, although 2 subjects (Cases 1 and 2) were receiving 
200 mg. of MSH Preparation I daily, they also got approximately 7.2 units 
of ACTH each day. However, no significant change was noted in the circu- 
lating eosinophils or urinary 17-ketosteroids. Although these tests cannot 
be relied upon completely to indicate an ACTH effect, the results are con- 
sistent with the assumption that the. increased pigmentation was due to 
MSH rather than to ACTH. In 2 women (Cases 3 and 4) hyperpigmenta- 
tion was noted while they were receiving only 50 mg. of MSH daily, at 
which time the ACTH level was only 1.8 units. On a second occasion, 1 of 
these patients (Case 3) became dark, as before, after receiving 100 mg. of 
MSH Preparation II daily (Fig. 3). This MSH preparation-contained only 
one-tenth as much ACTH as the first one. The man with hypopituitarism 
(Case 5) became dark and new nevi were observed while he was receiving 
50 mg. of MSH Preparation II daily, which contained only 0.2 unit of 
ACTH. These findings indicate that the hyperpigmentation produced in 
these subjects was due to MSH rather than to ACTH. The evidence is 
good, from the foregoing biochemical and clinical experiments, that MSH 
and ACTH are different substances. 

The hyperpigmentation consequent to prolonged administration of 
ACTH probably is due to the presence of MSH as a contaminant. The ac- 
tivity of ACTH and MSH per milligram and the ratio of MSH action to 





5 In an excellent report (Acta endocrinol. 13: 325, 1953), Johnson and Hégberg 
recently showed that MSH and ACTH activities can be separated, and that MSH is 
increased in the blood of patients with Addison’s disease as well as in adrenalectomized 
rats. 
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TABLE 3. A COMPARISON OF THE QUANTITY OF MSH rounp 
IN VARIOUS COMMERCIAL ACTH PREPARATIONS 








Units of MSH/unit Units of MSH/mg. 





Company of ACTH of solids 
Armour 
Lot #K52805 
50 units per vial 0.84 x 104 1.5 X10 


Armour—gel H-P 
Lot #M22007 
20 units per ml. 0.92 x104 


Parke Davis 
Lot #35-98-1 
40 units per vial 1.7 X10 8.8 x10! 


Squibb 
Lot #2C51403 
40 units per ml. 1.4 x10 2.5 X10 


Wilson—gel 
Lot #89406 
40 units per ml. 0.31 x10* 15.6-31.2 x104 











ACTH action in five commercially available ACTH preparations are shown 
in Table 3. It may be seen that the purest ACTH preparations contained 
the greatest amount of MSH per milligram. When our patients were given 
200 mg. of MSH daily, they were receiving about 50 times the amount of 
MSH that would have been present in 40 units of commercial ACTH. 


Adrenaline and noradrenaline in pigmentation 


It has been known for a long time that minute amounts of adrenaline 
can inhibit the action of MSH on isolated frog skin (11). Recently it was 
shown that noradrenaline is somewhat more effective than adrenaline (39). 
The reaction is specific in that the natural levorotatory forms are more ef- 
fective than the dextrorotatory. The inhibitory effect of noradrenaline and 
adrenaline on MSH can be blocked by sympatholytic agents such as 
ergotamine, hydergine®, priscoline®, benzodioxane and dibenamine® (39). 
The question arises as to what effect, if any, these pressor substances 
have on the function of MSH in human beings. Noradrenaline and adrenal- 
ine are produced at the adrenergic nerve endings and in the adrenal 
medulla (46-48). Clinical observations of patients with Addison’s disease 
indicate that when the adrenal medulla is destroyed in addition to the cor- 
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tex more marked hyperpigmentation ensues than in the presence of cortical 
insufficiency alone (18). 

Excretion of noradrenaline is decreased in patients receiving commercial 
preparations of ACTH (46). This may be due to the action of ACTH, 
MSH, or some other substance present in the ACTH preparation. Since 
hyperpigmentation is sometimes associated with administration of com- 
mercially prepared ACTH, lowering of noradrenaline excretion by ACTH 
may be related to this production of pigmentation. These observations are 
consistent with the view that lowering of adrenaline and noradrenaline 
excretion facilitates action of MSH on the melanocytes. In addition it 
should be kept in mind that inhibition of MSH by these pressor substances 
is highly specific and occurs when they are present in very small concentra- 
tion. However, more studies should be carried out in order to determine 
the precise role of noradrenaline and adrenaline in pigmentation. 


Steroid hormones and pigmentation 


Progesterone in small quantities darkens frog skin, although other ster- 
oid hormones and related compounds do not (39). If the findings with frog 
melanocytes could be applied to human beings one could speculate on the 
relationship between high levels of progesterone, and possibly other ster- 
oids, during pregnancy and darkening of the skin. However, it is difficult 
to predict the exact effect of a substance on pigmentation in going from 
one species to another. In guinea pigs progesterone applied locally to the 
nipple does not produce hyperpigmentation, whereas estrogenic substances 
cause enlargement and marked darkening (49). Although androgens and 
estrogens do not act on melanocytes in the frog, they may affect those in 
man (17). Administration of estrogenic substances to hypo-ovarian human 
females produces not only enlargement of the breasts and nipples but also 
darkening of the nipples, linea alba, and pigmented nevi (50). Administra- 
tion of progesterone to patients results in the excretion of an MSH-like 
substance (51). Pregnanediol, the excretion product of progesterone, has 
no effect on isolated frog skin (39). 

Cortisone and hydrocortisone decrease the color of isolated frog skin only 
slightly (39). However, these steroids are highly effective in preventing the 
release of MSH from the pituitary gland, as shown in the following studies. 
Frogs treated with cortisone become lighter in color (Fig. 2B). Administra- 
tion of cortisone to a patient with alopecia totalis, who excreted large 
amounts of MSH in the urine, lowered MSH excretion to normal (52). 
There was a marked rise in the level of blood MSH in a dog following bi- 
lateral adrenalectomy, but the blood values returned to normal after the 
administration of cortisone (52). Because normally only small amounts of 
MSH are excréted in the urine, it is difficult to determine the effect of corti- 
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sone on MSH excretion in normal persons. In patients with Addison’s dis- 
ease, administration of cortisone or hydrocortisone decreases the hyperpig- 
mentation (19). Cortisone or hydrocortisone can prevent the onset of hy- 
perpigmentation in patients who have undergone bilateral adrenalectomy. 
A patient with vitiligo stated that the depigmented areas spread when he 
received cortisone for arthritis (53). 

In early clinical reports it was mentioned that cortisone could produce 
hyperpigmentation similar to that seen in some patients receiving ACTH. 
We have not observed this effect and wonder whether it was assumed 
that the side effects of ACTH would hold for cortisone as well. It might be 
expected that cortisone would lighten skin color by inhibiting the release 
of MSH from the pituitary gland and by a slight direct action on the mel- 
anocytes. The only evidence consistent with a darkening effect of cortisone 
is the lowering of noradrenaline following administration of cortisone (47). 


Other hormones and pigmentation 


Studies with fish indicate that thyroid gland preparations can lighten 
skin color effectively (54). The active agent is not thyroxine, diiodotyro- 
sine, or an inorganic iodide compound. Thyroid compounds have no effect 
on frog melanocytes (39). It is not uncommon to find hyperthyroidism in 
patients with vitiligo. Recently a patient with these conditions experi- — 
enced complete remission of the vitiligo after thyroidectomy (53). Here 
again further studies are necessary in order to determine the exact rela- 
tionship between the thyroid gland and pigmentation. 

In the toad and eel, a substance may be present in the pituitary pars tu- 
beralis which has the opposite effect of MSH (55, 56). 


Correlation of hormonal factors in pigmentation 


On the basis of available data, we shall describe the endocrine factors af- 
fecting pigmentation under normal conditions, in Addison’s disease, in pan- 
hypopituitarism, and during pregnancy. First, the probable mechanism of 
hormonal control of pigmentation will be given in each instance. Then the 
evidence supporting this concept will be presented. 

Normal pigmentation: Norma'!ly, several hormonal factors operate in 
the control of pigmentation as shown in Figure 9. The pituitary gland re- 
leases MSH, which produces increased pigmentation. Hydrocortisone from 
the adrenal cortex probably inhibits the release of MSH. The greater the 
production of hydrocortisone, the less the output of MSH. Adrenaline and 
noradrenaline, formed by the adrenal medulla and adrenergic nerve end- 
ings, can reduce or prevent the action of MSH on the melanocytes. Other 
steroids, such as progesterone, and substances from-the thyroid gland may 
play contributing roles. 
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It is possible that darkening of skin and formation of new nevi under 
conditions of stress—such as following infectious diseases or surgical pro- 
cedures—may result from increased output of MSH. In identical twins 
nevi occur in different sites, perhaps because the periods of stress during 
which MSH is released vary for two individuals. More nevi occur on the 
upper part of the body than on the lower, perhaps because the hormone, 
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Fig. 9. Hydrocortisone inhibits the output of MSH by the pituitary gland. Noradrenal- 
ine and adrenaline inhibit the action of MSH on the pigment-forming cells. 


which is rapidly destroyed in tissues, is more readily available to this area 
through the circulatory system.* Pigmentation may vary during the course 
of a day, the skin becoming darker when the subject is tired. In women, 
skin color seems to change throughout the menstrual cycle, with darkening 
at the onset of menstruation. 

The effect of MSH in darkening the melanocytes is clear, as shown in the 
preceding clinical sections. Also, the inhibition of MSH release by hydro- 
cortisone, as indicated by decreased pigmentation, has been demonstrated 
in man and animals. Adrenaline and noradrenaline, even in small quanti- 
ties, prevent the action of MSH on frog melanocytes. Whether or not these 
pressor substances can decrease pigmentation in human beings is not well 
established. Patients with Addison’s disease in whom the adrenal medulla 
as well as the cortex is destroyed exhibit more pigmentation than those 





6 Another factor of importance in the formation of nevi on the upper portion of the 
body is the finding that the number of melanocytes is increased in this location 
(Szabé, G.: The number of melanocytes in human epidermis, Brit. M. J. 1: 1016 (May 1) 


1954). 
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lacking the cortex alone. In addition to hormones, factors which regulate 
the enzymic formation of melanin—such as temperature, ultraviolet light 
or tyrosinase concentration—are important (17). The pigmentary status 
of an individual melanocyte is dependent upon the over-all balance of 
these forces. 

Addison’s disease: In patients with adrenocortical insufficiency, there 
slowly develops diffuse darkening of areas that are normally hyperpig- 
mented—the exposed parts, such as the face, neck, arms, dorsal surfaces 
of the hands, and the body folds, such as the axillae, palmar creases, and 
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Fig. 10. MSH output is increased because hydrocortisone inhibition of the pituitary 
is decreased. If the adrenal medulla is destroyed, the inhibition of MSH by adrenaline 
and noradrenaline is removed. 


anogenital region. Indeed, the patient may become very dark. He may 
remark that a tan acquired the preceding summer did not fade during the 
winter. Nevi become darker and new ones appear. Sometimes darkening of 
nevi is seen before any other pigmentary change. Hair may darken. Pig- 
mentation of the oral mucosa often increases. Recent wounds and areas 
subjected to mechanical trauma or pressure become darker. In an occa- 
sional patient the depigmentation characteristic of vitiligo may develop. 

The endocrine factors determining the increased tendency to pigmenta- 
tion are illustraied in Figure 10. Decreased adrenocortical function results 
in decreased production of hydrocortisone. Diminution of this steroid pro- 
vokes a compensatory increase in pituitary activity, so that MSH and 
ACTH are released in greater quantities. The melanocytes darken because 
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of the action of MSH as well as of factors which increase new melanin 
formation. If the adrenal medulla also is destroyed, a normal inhibitor of 
MSH—adrenaline—is removed. Thus not only is the production of MSH 
increased but its function is no longer inhibited peripherally. Once the 
tendency to increased pigmentation develops, more pigment forms on the 
exposed areas where sunlight increases the rate of the enzymic oxidation 
of tyrosine to melanin, and in the warm areas, such as the body folds, mu- 
cous membranes, and sites of mechanical friction. Within certain limits, 
the rate of enzymic oxidation of tyrosine to melanin increases with rising 
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Fig. 11. MSH output is decreased because of decrease in pituitary function. 


temperature. In recent wounds and sites of trauma, the increased blood 
supply also may provide an increase in temperature. This interpretation 
of the hyperpigmentation of Addison’s disease is consistent with the facts 
known today. Occasionally vitiligo occurs in patients with Addison’s dis- 
ease. Perhaps in these patients decreased production of adrenaline by the 
adrenal gland provokes a compensatory increase in noradrenaline at the 
peripheral nerve endings, thus resulting in depigmentation. 

Several points are in favor of the foregoing hypothesis: (a) MSH activity 
is increased in, the blood and urine of patients with Addison’s disease (52). 
(b) Administration of MSH to human beings produces hyperpigmentation 
characteristic of Addison’s disease. (c) Cortisone and hydrocortisone de- 
crease the hyperpigmentation of Addison’s disease and prevent its onset. 
These steroids also can lessen the color of frogs. Cortisone has lowered the 
elevated blodd level of MSH in a patient with alopecia totalis and in an 
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adrenalectomized dog. Evidence for acceleration of the rate of enzymic 
formation of melanin by increased temperature and ultraviolet light has 
been reported previously (17). Older theories to explain the pigmentation 
of Addison’s disease have been reviewed elsewhere (17). 

Panhypopituitarism: In panhypopituitarism there is decreased function 
of the pituitary gland and of the adrenal cortex (Fig. 11). Because of les- 
sened pituitary activity, MSH is diminished and hypopigmentation results. 
The adrenal factors may be relatively unimportant. 
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Fig. 12. MSH output, progesterone and estrogens are increased. Progesterone 
may have a direct MSH-like action. 


Pregnancy: In the last trimester of pregnancy there is hyperpigmenta- 
tion similar to that seen in Addison’s disease. In addition, the nipples, 
genitalia and linea alba become deeply pigmented. More MSH is produced 
by the pituitary in spite of high levels of hydrocortisone (52). Urinary ex- 
cretions of adrenaline and noradrenaline are not changed (57). Progester- 
one, which darkens frog melanocytes, is increased during pregnancy. 
Whether or not progesterone augments the action of MSH in human beings 
is not known. Also, it is likely that some of the estrogenic substances pro- 
duced during pregnancy may affect pigmentation in human beings, al- 
though they do not act upon frog melanocytes (Fig. 12). 


MSH and vitiligo 
In vitiligo depigmentation occurs for unknown reasons. One of the most 
significant features of vitiligo is that in typical cases the sites of depigmen- 
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tation are the same as those of hyperpigmentation in Addison’s disease— 
the exposed areas, body folds, mucous membranes, recent wounds, and 
sites of mechanical trauma or friction. It is not known whether vitiligo re- 
sults from an abnormality in MSH metabolism or, more likely, an abnor- 
mality at the end organ, such as an increased release of noradrenaline at 
the nerve endings near the melanocyte. However, because MSH prepara- 
tions have been given to patients with vitiligo, it is worthwhile to present 
a brief review of the available data. 

Approximately ten years ago Mussio Fournier et al. (58) reported that 
injections of pituitary extracts rich in MSH could bring about repigmenta- 
tion in vitiligo. Since then many physicians have given posterior pituitary 
extracts as well as ACTH to patients with vitiligo and have obtained uni- 
formly poor results. Even in South America, where the original work was 
reported, pituitary extracts usually are not given to patients with vitiligo. 
Interestingly enough, the dose of MSH we used was approximately 20,000 
times greater’ than that given by earlier workers; yet no dramatic change 
occurred in the vitiligo. However, 1 patient (Case 3) did get some return 
of pigment about the hair follicles. It is possible that under the proper con- 
ditions, MSH may have some effect on vitiligo. 


Mechanism of MSH action 


During the last few years we have carried out extensive studies on the 
effect of steroids and MSH on the enzymic formation of melanin. All of the 
experiments have given negative results, for the hormones were not found 
to have any effect on the enzymic process. With freshly isolated frog skin 
immersed in a frog Ringer’s solution containing MSH, it is possible to ob- 
tain darkening in less than fifteen minutes. The reaction is readily reversi- 
ble when the skin is washed free of MSH and immersed in fresh Ringer’s 
solution. No special cofactors are needed. Oxygen is not required because 
the system works equally well under a high vacuum. Since the pigmentary 
changes are rapid, do not require oxygen or special cofactors, and are readi- 
ly reversible, it is unlikely that MSH is necessary for enzyme synthesis or 
for the synthesis of an accelerator or inhibitor. Because new melanin forma- 
tion requires oxygen, and none is needed for the action of MSH, it is un- 
likely that new melanin is formed when frog skin is darkened by MSH. 

In animals, MSH appears to act by controlling the dispersion of melanin 
within the melanocytes, bringing about a physical change (12, 13). Basi- 
cally it inay not be possible to distinguish between a physical arid a chemi- 





? This difference in dose was determined by our own measurements of sealed ampules 
of MSH obtained from South America. The ampules were several years old, and it is 
possible that loss of activity occurred. We do not know the definition of Mussio Fournier’s 
frog unit, of which approximately ‘400 units” were given per injection. 
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cal change. However, we believe that the usual enzymic reactions, such as 
occur in metabolic pathways, are not involved. The response of the human 
melanocyte to MSH may be different from that of the frog cell, because 
nevi are produced in human beings but not in frogs. However, the human 
melanocyte may still respond directly. to MSH in a physical sense. 


Future studies 


Because of the possible relationship between MSH and malignant mela- 
nomas, and the role of this hormone in a variety of pigmentary disorders, 
it is of utmost importance to determine the chemical structure of MSH. 
Such knowledge might provide insight into the mechanism of action of 
MSH. 


SUMMARY 


. 1. The melanocyte-stimulating hormone (MSH) from the pituitary 
gland causes darkening of human skin and nevi, and formation of new nevi. 
When large doses of MSH were given to one patient, increased pigmenta- 
tion was observed within a few hours. é 

2. When MSH is given intramuscularly, from 1 to 4 per cent is excreted 
in the urine. After intravenous administration, approximately twice as 
much is excreted. ‘ 

3. The action of other hormones is related to that of MSH. Hydrocorti- 
sone end cortisone probably inhibit the release of MSH from the pituitary 
gland. Noradrenaline and adrenaline can block the local action of MSH on 
melanocytes, the pigment cells. The first factor is of clinical significance be- 
cause cortisone and hydrocortisone can prevent the development of hyper- 
pigmentation in patients who have undergone bilateral adrenalectomy and 
in patients who have Addison’s disease, and can decrease pigment already 
present in Addison’s disease. The action of adrenaline and noradrenaline, 
although these substances are potent in vitro, has not yet proved to be of 
clinical significance. In addition, progesterone, which causes darkening of 
frog melanocytes, may have an effect on human melanocytes. 

4. MSH seems to be a distinct pituitary hormone. Pigmentation asso- 
ciated with the clinical administration of ACTH is probably due to MSH 
contamination. 
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DETERMINATION OF MELANOCYTE-STIMULATING 
HORMONE IN URINE AND BLOOD* 
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INCE 1926, sporadic reports have appeared on the presence of the 

melanocyte-stimulating hormone (MSH) in mammalian urine and 
blood. Because many of these studies were performed with inadequate 
techniques, and because present-day methods make possible the quantita- 
tive detection of MSH in minute amounts with an in vitro bioassay method, 
it was decided to clarify this problem by determining the MSH in the urine 
and blood of patients with various disorders. 


REVIEW OF THE LITERATURE 


Urinary MSH. Collin and Drouet (1) observed the color change of intact frogs 
after the injection of human urine. Darkening was produced with urine from patients 
with pituitary tumors, hyperthyroidism, migraine, and retinal hemorrhage. Positive 
results also were obtained with the urine of normal females, which was obtained the 
day prior to, or on the first day of menstruation. Konsuloff (2) used hypophysectomized 
frogs and found that urine from 9 pregnant women contained large amounts of MSH. 
He suggested that the demonstration of this substance in the urine could be used as 
a test for pregnancy. Mandelstamm (3) injected urine from a variety of patients into 
the stickleback and observed darkening following the use of urine from pregnant fe- 
males but not from nonpregnant ones. Umezawa (4) noticed darkening of intact frogs 
injected with urine from cancer patients, and he proposed a diagnostic cancer test 
based on this finding. Jores (5) found a substance that darkened frogs in 62 per cent 
of urines from pregnant women and 36 per cent from nonpregnant women. However, 
he concluded that the active agent was not MSH, because it was not destroyed by 
trypsin or ultraviolet light and was not adsorbed by charcoal. Simola and Rivas (6) 
noted darkening of isolated frog skin with 50 to 65 per cent of urine specimens from 
pregnant patients. Raza and Spurrell (7) used intact pale frogs and found 38 per cent 
positive reactions with urine from pregnant women. There was no correlation with age, 
sex, or color. Alkalinization of the urine enhanced the reaction, but shaking the urine 
with charcoal or benzoic acid completely abolished it. Cunninghan Dax (8) injected in- 
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tact frogs with alkali-treated urine and noticed darkening with urine from 20 patients 
with retinitis pigmentosa, a single patient with hyperthyroidism, and normal women the 
day preceding or the first day of menstruation. Lambillon and Lejeune (9) injected urine 
into intact frogs and found positive reactions in approximately 50 per cent of normal 
medical students and patients having nonpituitary disorders. They concluded that this 
test was of no clinical value. Landgrebe and Waring (10) used the Hogben and Gordon 
assay procedure with intact toads and found that most normal urine produced a slight 
darkening. From adsorption studies they concluded that the darkening factor was not 
MSH. Mutch and MacKay (11) could not definitely detect MSH in the urine from nor- 
mal subjects or from patients with retinitis pigmentosa. De Bourgraaf and Dingemanse 
(12) produced darkening of hypophysectomized frogs injected with urine from pregnant 
women, and they also suggested that this finding be used as a test for pregnancy. Babin, 
Moretti and Rives (13) described a procedure for extracting MSH from urine by adsorb- 
ing it onto kaolin and eluting with alcohol. Using this adsorption technique Servantie and 
Moretti (14) injected the hormone concentrate into hypophysectomized frogs. MSH was 
found in all urine specimens from 100 pregnant women but not in those from nonpreg- 
nant females, or males. The hormone also was not demonstrably present in urine from 
patients with Addison’s disease, Cushing’s disease, acromegaly, pituitary adenoma and 
alcoholic cirrhosis. These investigators believed that the detection of MSH in the urine 
could be used as a test for pregnancy. Mighorst, Stolte, de Roo and Creutzberg (15) used 
the hypophysectomized frog and obtained positive reactions in urine from patients with 
normal pregnancy, abortion or ectopic pregnancy, a case of basophil hypophyseal 
adenoma and a case of Graves’ disease. MSH was not found in the urine of the patient 
with the basophil hypophyseal adenoma after the tumor was removed. In one individual, 
later shown to be pregnant, the urine gave a positive reaction on the thirty-third day 
following the last menstrual period. In 3 cases the urine gave a negative reaction three 
days after parturition. These workers believed that the detection of MSH in the urine 
was as reliable as the Aschheim-Zondek test for pregnancy. Negative results were ob- 
tained in the urine from all nonpregnant patients, such as those having ovarian cysts, 
endometriosis, uterine myomatosis, salpingitis, hydrosalpinx, hypomenorrhea, meno- 
pausal symptoms, mammary carcinoma, ovarian carcinoma, carcinoma of the cervix, 
gastric carcinoma, appendicitis, seminoma of the testes, prostatic carcinoma, myxedema, 
Cushing’s disease, and Graves’ disease. Here again it was thought that the detection of 
MSH in the urine could be used as a reliable test for pregnancy. Positive results were also 
obtained with the urine from a pregnant Java monkey. Negative results were obtained 
with urine from pregnant cows, horses, frogs, guinea pigs and dogs. Since primates have 
no distinct intermediate lobe in the pituitary gland, it was assumed that MSH is formed 
in the basophilic cells of the anterior lobe and that increased activity of the anterior lobe 
during pregnancy stimulates MSH formation. Bolgert and Habib (16), employing intact 
frogs and isolated frog skin, found no ‘\u:kening of the skin with urine from normal sub- 
jects or patients with pituitary “‘--4 


Blood MSH. Krogh (17) was ' to demonstrate MSH activity in mammalian 


blood. He perfused horse seru... ** frogs’ limbs and observed darkening of the skin. 
McLean (18) used the same proc: 1 detected MSH activity in the dialysate of 
canine blood. In 1933 Jores (19) :.; finding MSH activity in human blood. He 


extracted an acetone precipitate of blood with dilute acetic acid and absolute alcohol and 
noted the darkening effect of this extract on isolated frog skin. Jores (20) found that 
blood MSH was increased during the night. Levinson (21) also studied cyclic variation 
of blood MSH in the albino rat and found increased activity at night. Levinson ex- 
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tracted MSH with alcohol, treated the extract with sodium hydroxide and injected it 
into pale frogs. He noted skin darkening. Waring and Landgrebe (22) viewed these find- 
ings with skepticism. They attempted to determine MSH in mammalian blood by ex- 
tracting the hormone from an acetone precipitate of blood with absolute alcohol and in- 
jecting the extract into hypophysectomized toads. By this procedure they recovered 
approximately 60 per cent of added MSH, but they could not detect any MSH in mam- 
malian blood. Cunningham Dax (8) used intact frogs for an assay and noted increased 
MSH activity in blood from patients with retinitis pigmentosa. These results could not 
be confirmed by McDonald and Alden (23) and Mutch and MacKay (24), who used 
hypophysectomized frogs for the assay. They found detectable but equal quantities of 
MSH in blood from patients with retinitis pigmentosa and normal individuals. Recently 
Johnsson and Hégberg (25) and Sulman (26) reported increased MSH activity in the 
blood of patients with Addison’s disease. 


DETERMINATION OF MSH IN URINE 


Preservation of urine 


Preliminary studies showed that the MSH content decreased after the urine was kept 
at room temperature for several hours. In order to learn more about this inactivation, a 
known quantity of MSH was added to urine specimens. After a given period of time and 
under a variety of conditions the specimens were reassayed for MSH. Results given in 
Tables 1 and 2 show that the addition of 1 ml. of 12 N hydrochloric acid to a 100-ml. urine 


TaBLE 1. THE DECREASE IN MSH activity AFTER 24-HOUR INCUBATION OF URINE 
SPECIMENS CONTAINING KNOWN ADDED QUANTITIES OF 
MSH wNDER DIFFERENT CONDITIONS 














No. of Decrease in MSH 
Mothed:of sterdge specimens activity (%) 
Room temp. 4 40-80 
Seitz-filtered and kept at room temp. 2 approx. 50 
5 Gm. phenol per 100 ml. urine 1 approx. 80 
1 ml. formalin per 100 ml. urine 1 approx, 80 
1 ml. 1 N HCl per 100 ml. urine 1 approx. 90 
1 ml. 12 N HCl per 100 ml. urine 5 less than 10 
Refrig. at 5° C. 5 less than 10 
2 less than 20 


Boiled for 10 min. and then left at room temp. 





specimen is an effective method of preserving the urine for about three days at room 
temperature. MSH activity also can be retained if the urine is stored at 5° C. or kept at 
room temperature after boiling for ten minutes. The factor or factors responsible for in- 
activating MSH are heat-labile. Since MSH activity decreases in urine passed through a 
Seitz filter, bacterial contamination is not the cause of this loss in activity. 

In general it was most convenient to collect 24-hour urine specimens in plastic gallon 
bottles containing 30 ml. of 6 N hydrochloric acid if the urine volume was 1,500 ml. or 
less. For greater volumes, proportionately more acid was used. The bottle was shaken 
after each urine specimen was collected. In a few instances the urine was stored at 5° C. 
immediately after collection. , 
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TABLE 2. Darty MSH ANALysiIs oF 2 URINE SPECIMENS TO WHICH WERE ADDED 
40 units or MSH anp 1 Mt. or 12N HYDROCHLORIC ACID PER 100 Mu. (THE 
SOLUTIONS WERE KEPT AT ROOM TEMPERATURE.) 








=z 





Day Urine I Urine II 
(unit/ml.) (unit/ml.) 
Ist 0.40 (0.28-0.55) 0.35 (0.24-0.50) 
2nd 0.50 (0.35-0.72) 0.35 (0.24-0.50) 
3rd 0.30 (0.21-0.46) 0.50 (0.35-0.72) 
5th 0.35 (0.240. 50) 0.10 (0.07—-0.14) 
7th 0.13 (0.09-0.18) 0.12 (0.08-0.17) 





Extraction of MSH from urine, and bioassay 


Reagents. 1. Sodium hydroxide solution, approximately 40 per cent. 
2. Ethanol, 95 per cent, saturated with benzoic acid. 
3. Water saturated with benzoic acid. 
4, Ethanol, 80 per cent. 
5. Acetone. 
6. Sodium hydroxide solution, 0.1 N. 


Method. In most analyses one fourth of a 24-hour urine specimen col- 
lected as described previously was adjusted to a pH between 5 and 6 by 
adding 40 per cent sodium hydroxide. For each 100 ml. of urine, 5 ml. of 
ethanol saturated with benzoic acid was added rapidly, using a syringe with 
a 25- or 26-gauge needle. The rapid injection of a fine stream of benzoic 
acid produced small crystals which were required for adsorption of MSH. 
The mixture was shaken rapidly for thirty minutes on a mechanical shaker 
and then filtered through a Buchner funnel with No. 2 Whatman paper. 
By washing the precipitate with 100 ml. of water saturated with benzoic 
acid, inorganic salts and urea were removed. The precipitate was removed 
from the filter paper and placed in 60 ml. of acetone. Benzoic acid dissolved 
and MSH remained as a precipitate. The mixture was centrifuged and the 
supernatant liquid discarded. The precipitate was washed twice with 60 
ml. of acetone, and the acetone-wet precipitate was dried by being sub- 
jected to a vacuum from a water aspirator at room temperature. MSH 
was extracted with 15 ml. of 80 per cent ethanol in a boiling water bath, 
and the solution was filtered through a small Buchner funnel with No. 2 
Whatman paper. With a water vacuum aspirator and a boiling water bath, 
the volume of the ethanol extract was reduced to approximately 2 ml. The 
yellow brown fluid was adjusted to a pH between 6 and 7 with 0.1 N sodium 
hydroxide solution. This solution, which contained approximately 5 mg. 
of solids, was used for MSH assay by determining the darkening of isolated 
frog skin with’ a reflection meter, as described previously (27). Usually 1 
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ml. of the extract was added to 19 ml. of the Ringer’s solution in which the 
frog skin was placed. If the darkening which occurred was too intense, 0.2 
to 0.5 ml. of the extract was used instead. Two assays with the same vol- 
umes of extract were carried out. Since only one fourth of the original 24- 
hour urine specimen was used in the assay, the final answer was multiplied 
by 4, to give the 24-hour extraction of MSH. 

A recovery-type study was made by adding 10,000 units of MSH to 200 
ml. of urine and preparing an extract of the hormone as just described. 
Four analyses were made on each of 5 urine samples obtained from 3 nor- 


TABLE 3. RESULTS OF ASSAYING 200 ML. OF DIFFERENT URINE SPECIMENS TO’ WHICH 
WERE ADDED 10,000 units or MSH. THE VALUES ARE AVERAGES OF 4 ASSAYS 











Urine No. Units MSH per 200 ml. 
1 1,700 
2 1,900 
3 1,200 
4 3,000 
5 2,100 
avg. 1,980 





mal males. Results given in Table 3 show that approximately 20 per cent 
of MSH was recovered for assay. For this reason the actual quantity of 
MSH in the urine was probably 5 times that reported for any individual. 

In addition to using this procedure, we attempted to adsorb MSH for 
bioassay onto kaolin, charcoal and finely precipitated charcoal. MSH is 
readily adsorbed by these substances. However, strong acids are required 
to elute only part of the adsorbed MSH. The highly acid extract cannot be 
readily assayed. Katzman and Doisy (28) used benzoic acid to extract an- 
terior pituitary-like substances from the urine of pregnant women. This 
technique proved useful for the MSH assay. 


Specificity of MSH analysis 

Although it is most likely that the assay determines only MSH, there is 
no way of being absolutely certain that false positive or false negative 
values are not obtained. Final proof of the reliability of the method will be 
available only when the exact chemical structure of MSH is known and it 
can be shown that the MSH substance in the urine has the same structure. 
Progesterone, mesantoin, and ergotamine derivatives can darken isolated 
frog skin (29). On the other hand, hydroxytyramine, adrenaline, nor- 
adrenaline and serotonin prevent MSH action and can thereby lighten iso- 
lated frog skin. Thus far no other substances are known to influence the 
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darkening of skin as used in the MSH assay. Progesterone is not an inter- 
fering substance in the MSH analysis because it is not extracted with 
MSH. Moreover, even in conditions such as pregnancy, in which proges- 
terone is produced in increased amounts, it is the inactive pregnanediol 
which is excreted and not progesterone (29). 

If adrenaline, noradrenaline, hydroxytyramine or serotonin were present 
in the final MSH extract from urine, an abnormal value would result. The 
24-hour excretion of adrenaline and noradrenaline combined is 40 micro- 
grams and that of hydroxytyramine is 200 micrograms (30, 31). If all these 
substances were extracted in the MSH analyses, approximately 0.2-0.3 
mg. of adrenaline-like substances would be obtained. In order to be certain 
that these compounds do not affect the assay, amounts 10 times greater 
than the normal excretions of these substances (viz., 0.2 mg. of noradrena- 
line and 2 mg. of hydroxytyramine) were added to a 24-hour urine speci- 
men from a normal male. Since there was no difference in the results of 
MSH analysis with this extraction method before and after the addition 
of these agents, it is not necessary to consider these compounds as inter- 
fering substances. Similarly, the addition of 40 mg. of serotonin, 400 mg. of 
mesantoin and 4 mg. of ergotamine derivatives to 24-hour urine specimens 
did not alter the value of MSH obtained in the assays. One patient was 
given mesantoin as follows: 100 mg. the first day, 200 mg. the second, 300 
mg. the third and 400 mg. the fourth and fifth days. Urinalyses before and 
after the five-day period showed similar amounts of MSH. Hence, seroto- 
nin, mesantoin and ergotamine do not influence the MSH determination. 

Although there is no absolute proof that MSH and the active substance 
in the urine of pregnant females are identical, one finding consistent with 
this view is that both materials have an Rg value of 0.9 to 1.0 on paper 
chromatography with a phenol-water system. 


DETERMINATION OF MSH In BLOOD 


The assay procedure for MSH dependent upon darkening of isolated 
frog skin as measured with a photoelectric reflection meter (27) could not 
be applied directly to blood determinations because the hormone would 
be too diluted to detect. Moreover, whole blood normally contains sub- 
stances such as adrenaline, noradrenaline, serotonin, and progesterone; 
and in some patients the blood may contain ergotamine and mesantoin. All 
these compounds influence the coloring of frog melanocytes. By adsorbing 
MSH on oxycellulose in a modification of the method for blood ACTH an- 
alysis developed by Sydnor and Sayer (32), it was possible to concentrate 
MSH sufficiently so that the assay with frog skin could be used. 


Reagents.1. Oxycellulose suspension containing 2 grams per 20 ml. of 0.1 N acetic 
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acid. (Oxycellulose with 10 to 12 per cent carboxyl groups obtained from Tennessee 
Eastman Company, Kingsport, Tennessee was washed and filtered with 10 to 15 vol- 
umes of 0.1 N acetic acid three times, distilled water once, 0.1 N hydrochloric acid once, 
distilled water once, and finally with 0.1 N acetic acid three times. A suspension was then 
made to contain 2 grams of oxycellulose per 20 ml. acetic acid.) 

2. Glacial acetic acid. 

3. Acetic acid, 80 per cent. 

4. Sodium hydroxide, 1 N. 


Method. Twenty milliliters of venous blood was mixed with 80 ml. of 
glacial acetic acid, as soon as obtained. The mixture was stirred gently at 
70-80° for thirty minutes in a water bath, transferred to a 2-liter Erlen- 
meyer flask, and then diluted with 1,300 ml. of distilled water. A 20-ml. 
slurry of the 0.1 N acetic acid with 2 grams of oxycellulose was added, and 
the mixture was shaken overnight on a mechanical shaker. MSH was ad- 
sorbed on the oxycellulose. The mixture was filtered through a coarse sin- 
tered glass, and the oxycellulose was washed with 0.1 N acetic acid until 
the washings became colorless. MSH was eluted from the oxycellulose by 
suspending the oxycellulose in 20 ml. of 80 per cent acetic acid. The mate- 
rial was stirred gently at 70-80° for one hour in a water bath and filtered 
through a sintered glass. The precipitate was treated in the same manner 
again with approximately 10 ml. of 80 per cent acetic acid. All the filtrates 
were combined and diluted with an equal volume of water and lyophilized. 
A brown colored solid was obtained which was dissolved in 2 ml. of distilled 
water and neutralized with a small amount of 1 N sodium hydroxide. Two 
aliquots of the solution were used for the assay, as described previously 
(27). 

When 200 units of MSH was added to each of two 20-ml. samples of 
blood from 2 normal males, 140 units of MSH was recovered from one 
sample and 130 units from the other. Therefore, approximately 60 per cent 
of MSH was recovered with this method. This recovery value is in agree- 
ment with that obtained from other studies on the isolation of MSH from 
pituitary powder using oxycellulose, in which approximately 50 per cent 
of the MSH was recovered (33). 


CLINICAL STUDIES 
Normal urine and blood MSH values 


Twenty-four-hour urine specimens from 16 normal males and 13 normal 
females between 20 and 40 years of age were assayed for MSH. Results 
given in Table 4 show that MSH excretion is the same for both normal 
males and females. The normal range for 24-hour excretion of MSH is 7.5 
to 47.5 units, based on 95 per cent confidence limits. Average excretion is 
27.7 units. 
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TABLE 4. Resutts or MSH Assay ON 24-HOUR URINE SPECI- 
MENS FROM NORMAL MALES AND FEMALES 























Males Females 
Units MSH Units MSH 
Subject per 24-hour Subject per 24-hour 
urine urine 

D. L. 10 M. W. 9 

J.S. 18 B. S. 10 

V: J. 19 G. M. 18 

R. A. 22 R. G. 18 

R. F. 23 M. F. 23 

D.S. 24 N. T. 27 

a:. 29 R. H. 29 

W.N. 30 W. H. 29 

POY; 30 YO: 30 

Rio; 30 E. F. 32 

K. 8. 32 R. B. 35 

T..E. 33 M. L. 39 

Aa. 35 G. B. 46 

R. N. 38 

W. Y. 38 

M. M. 48 

Average 28.7 ' Average 26.5 
Range with 95% 10.3 to 47.1 Range with 95% 4.7 to 48.3 

confidence confidence 





The average for males and females is 27.7 units and the range with 95 per cent confi- 
dence for males and females is 7.5 to 47.5 units. 


Four normal Negroes showed the same amount of MSH excretion as the 
white subjects (Table 10). 

Whole blood specimens from 12 normal males and 12 normal females 
between the ages of 18 and 55 were assayed for MSH. Results given in 
Table 5 show that the blood MSH concentration is the same for males and 
females. The average level is 1.3 units of MSH per milliliter; and the range, 
with 95 per cent confidence, is 0.4 to 2.2 units of MSH per milliliter. 


MSH in urine and blood from pregnant women 


Fifty urine specimens were analyzed from 38 pregnant and early post- 
partum females. In some patients several urine specimens were obtained 
during the course of pregnancy. The values for the 24-hour excretion of 
MSH are plotted against the month of pregnancy in Figure 1. Statistically 
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TABLE 5. CONCENTRATION OF MSH IN THE BLOOD OF 
NORMAL MALES AND FEMALES 





Males Females 























Units MSH Units MSH 
Subject per ml. Subject per ml. 
blood blood 
8. S. 0.4 E. F. 0.6 
E. W. 0.8 R. C. 0.9 
A. L. 1.0 M. 8S. 0.9 
M. M. 23 B. H. 1.1 
K.S. {,2 Fe. 1.2 
FTE ) M. C. 1.2 
D. N. 1,2 E. R. 1.3 
T. F. 1.2 I. B. 1.4 
L. H. 1.4 G..C. 1.5 
Po: 1.4 D. B. 1.6 
W.E 1:5 M. M. 1.9 
M. O 2.0 . M. J. 2.4 
Average 1.2 Average 1.3 
Range with 95% 0.4 to 2.0 Range with 95% 0.4 to 2.3 
confidence confidence 





The average for males and females is 1.3 units per ml. and the range with 95 per cent 
confidence is 0.4 to 2.2 units per ml. 


MSH increases as pregnancy progresses. If the increase occurs in a linear 
manner, it can be represented by the equation y= 10.142%+19.7. The slope, 
10.14 is statistically significant at the 0.01 level. Almost immediately after 
delivery the urinary MSH decreased. Within five days most of the MSH 
excretion values were within the normal range. A single exception was the 
value of 122 units of MSH in a 24-hour urine six days post partum from a 
17-year-old patient who had toxemia of pregnancy and a difficult delivery. 
She was the only patient in the study who had an abnormal course. 

Blood samples were obtained from 13 women in different stages of preg- 
nancy. Urine specimens also were analyzed from 7 of these 13 patients. The 
results given in Table 6 show that blood as well as urine MSH is increased 
during pregnancy. With this limited number of patients it is not possible 
to state definitely that blood MSH increases with the progress of pregnancy, 
as does the urinary excretion of MSH (1). However, this probably occurs, 
because in general, the higher the blood level, the greater is the total uri- 
nary excretion of the hormone (Table 6). 
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Fig. 1. Urinary 24-hour excretion of MSH during pregnancy. 


TABLE 6. CONCENTRATION OF MSH IN THE BLOOD AND URINE OF PREGNANT WOMEN 

















Patient Month of Units MSH per Units MSH per 
pregnancy ml. blood 24-hour urine 

15°. 2 2.1 19 

L.: B. 4 2.3 42 

N.S. 5 2.9 96 

C. H. 6 3.2 

C. C. 7 5.8 

B. B. 8 7.5 

Jia. 10 2.8 85 

J. Hi. 10 4.0 120 

M. L. 10 5.0 105 

M. M. 10 5.0 

NT. 10 5.5 

ts Aa 10 5.8 

H. D. 10 7.9 120 
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TaBLe 7. MSH IN BLOOD AND URINE OF PATIENTS WITH ADDISON’S DISEASE 








Units MSH per Units MSH per 





Patient Daily treatment Pg Ra asl ‘baad 
W. Y. none 102 

OF: none 86 

S. T. DCA 50 1.8 
8. L. none 33 

J. H. none 30 

F. L. DCA trimethylacetate 115 

J.N. 12.5 mg. cortisone 93, 80 (2 samples) 1.6 
a Oe 12.5 mg. cortisone 61 

8. E. 25 mg. cortisone 48 1.4 
P..0. 25 mg. cortisone 47 2.0 
L. A. 25 mg. cortisone 25 0.6 
8. H. 25 mg. cortisone Bok 
KE. C. 25 mg. cortisone 2.5 





MSH in patients with Addison’s disease and in bilaterally adrenaiectomized 
patients 


Thirteen patients with Addison’s disease were studied. Urinalyses were 
carried out in 11 of the patients, blood analyses in 7, and both blood and ~ 
urine studies in 5 (Table 7). Seven of 12 patients showed elevated values of 
MSH in the urine. Three of the 5 patients with normal values were receiv- 
ing 25 mg. of cortisone daily. As described previously (34), cortisone given 
to patients with Addison’s disease who are hyperpigmented, and to intact 
frogs, lightens skin color; and cortisone can prevent hyperpigmentation 
in bilaterally adrenalectomized patients. It is possible that the 3 normal 
values were due to the administration of cortisone. We have no satisfactory 
explanation for the 2 normal values in patients not receiving cortisone. 

Only 1 patient out of 7 had a definitely high blood level of MSH. All 
others had levels within the normal range. However, the 3 patients who 
showed increased urinary excretion of MSH had blood values above the 
average. Blood analyses should be carried out on more patients and prefer- 
ably on those who have not received cortisone or hydrocortisone. 

All bilaterally adrenalectomized patients were receiving cortisone. Four 
out of the 8 showed an elevated excretion of MSH (Table 8). In the 1 pa- 
tient receiving only 5 mg. of cortisone every other day the adrenal tissue 
may not have been completely excised. It is possible that the administra- 
tion of cortisone accounted for 3 of the normal values. 


The effect of cortisone on MSH values 


Clinical and frog studies indicated that cortisone and hydrocortisone can 
inhibit the release of MSH from the pituitary gland (34). For this reason it 
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TABLE 8. URINARY EXCRETION OF MSH InN BILATERALLY 
ADRENALECTOMIZED PATIENTS 








Units MSH per 





Patient Daily treatment Skies wine 
IC 150 mg. cortisone 19 
H. U. 75 mg. cortisone 23 
ss as 75 mg. cortisone 49 
S.1 50 mg. cortisone 49 
L.S 50 mg. cortisone 22 
A. L 25 mg. cortisone 50 
E. P 5 mg. cortisone 32 
every other day 
S. M. 5 mg. cortisone 190 





was decided to measure quantitatively the effect of administration of corti- 
sone on MSH in a patient with Addison’s disease, 1 with alopecia areata to- 
talis, 2 normal subjects and a bilaterally adrenalectomized dog. 

Addison’s disease (Case 1). A 62-year-old man with Addison’s disease of 
two years’ duration, receiving 25 mg. of cortisone daily, was admitted to 
the hospital for study. Cortisone was withdrawn gradually, but after three 
days without it pneumonia developed and the patient was given cortisone 
again. About two weeks later, when the pneumonia was controlled, corti- 
sone therapy was stopped for three weeks and then started again. Through- 
out the study the patient received 2 to 5 mg. of DCA daily. The values for 
the urinary excretion of MSH during this period are given in Figure 2. Al- 
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Fig. 2. Urinary excretion of MSH in a patient with Addison’s disease 
receiving variable amounts of cortisone. 
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though the daily MSH values showed considerable fluctuation, they tended 
to increase after withdrawal of cortisone. These findings are consistent with 
the view that cortisone has an inhibitory effect on the production of MSH 
by the pituitary gland. 

Alopecia (Case 2). A 33-year-old female with alopecia areata totalis was 
found to have marked elevation of blood and urine MSH levels. The patient 
was not pregnant. She was observed one to four times a month for six 
months. During this period three urine and two blood analyses showed an 
increase in MSH. She was then given 400 mg. of cortisone in divided doses 
orally. After one week the daily dose was decreased by 50 mg. until by the 
end of two weeks cortisone was omitted completely. Data given in Figure 3 
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Fig. 3. A patient with alopecia areata totalis had high levels of MSH in the blood 
and urine. After receiving large doses of cortisone, her blood and urine values became 


normal. 


show that soon after cortisone therapy was begun, blood and urine MSH 
values dropped to normal. The values remained normal for two weeks fol- 
lowing the last dose of cortisone, except on one occasion when the 24-hour 
MSH excretion was 74 units. This elevation in urinary MSH coincided with 
the first day of menstruation for the patient and occurred while she was 
still taking relatively large doses of cortisone. 

About one and a half weeks following the beginning of cortisone adminis- 
tration new hair growth was evident. The hair growth increased until ap- 
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proximately two weeks after discontinuing cortisone. At that time, hair 
loss again became evident. 

Normal subjects. Two normal individuals were given 75 mg. of cortisone 
orally in divided doses for five days. Thereafter the dose was decreased 
daily by 12.5 mg., to zero. Urinary MSH values varied within normal limits 
throughout the study. To determine whether or not cortisone can decrease 
the concentration of MSH in the urine, large doses of the hormone should 
be given in many cases so that the data may be analyzed statistically. 

Adrenalectomized dog. MSH determinations were carried out on 2 normal 
dogs. The dogs were then given 25 mg. of cortisone intramuscularly and 
the adrenal glands were surgically removed, intact. One dog died on the 
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Fig. 4. Following bilateral adrenalectomy in a dog, the blood MSH concentration 
increased but returned to its previous normal value after administration of cortisone. 


first postoperative day without regaining consciousness. The second dog 
made a rapid recovery and was gradually given lower doses of cortisone. 
When cortisone was discontinued, he was given 1 mg. of DCA daily bv in- 
tramuscular injection. It may be seen from Figure 4 that the dog’s blood 
MSH level did not change until cortisone had been omitted for twelve days. 
At this time there was a marked elevation in blood concentration of MSH. 
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TABLE 9. URINARY EXCRETION OF MSH IN PATIENTS WITH HYPOPITUITARISM 








Patient Diagnosis Units MSH per Units MSH per 





24-hour urine ml. blood 

M. H Craniopharyngioma less than 5 

E. C Chromophobe adenoma, 

hypophysectomy less than 5 0.6 

D. H Simmonds’ disease 12 

JI Simmonds’ disease 15 

C.R Pituitary tumor 23 

C. A 26 

N.C Simmonds’ disease 29 

F. J Intracranial tumor 32 





The dog was given 10 mg. of cortisone daily again, and the blood MSH level 
returned to normal. 

MSH 1s patients with miscellaneous disorders. Two out of 8 patients with 
hypofunction of the pituitary gland showed decreased urinary excretion of 
MSH (Table 9). Six of the 8 patients had MSH values lower than the aver- 
age for normal subjects. 

In Table 10 are listed the amounts of MSH excreted in various condi- 
tions. Some blood values are given also. Three of 6 patients with malignant 
melanomas showed increased excretion, although in 1 of these 3 (U. M.) it 
was found at autopsy that the melanoma had completely destroyed both 
adrenal glands. No data are available as to whether there were adrenal 
metastases in the other 2 cases. Two patients with generalized pigmenta- 
tion, 1 with numerous new lentigines, 1 with alopecia areata totalis, and 1 
with retinitis pigmentosa excreted increased amounts of MSH. In all other 
instances, including albinos and patients with vitiligo, normal values were 
noted. 

Two patients with longstanding malignancies and hyperpigmentation 
had markedly elevated levels of MSH in the blood and urine. A single pa- 
tient with hypopituitarism showed abnormally low MSH excretion and 
below-average amounts of MSH in the blood, although the blood MSH 
level was within the lower normal range. 


DISCUSSION 


The method developed to assay MSH quantitatively in the urine is reli- 
able and moderately easy to carry out. The test appears to be specific for 
MSH. However, the limitation of the analysis lies in the fact that only 20 
per cent of the MSH present in the urine can be extracted and tested with 
frog skin. When it is stated that the assay shows an average normal excre- 
tion of 27.7 units of MSH in a 24-hour period, the actual excretion is about 
140 units. For this reason the test is not a sensitive one. 





1506 KAZUO SHIZUME AND AARON BUNSEN LERNER = Volume 14 


TABLE 10. URINARY EXCRETION OF MSH IN PATIENTS WITH VARIOUS DISEASES 











Units MSH per 























Diagnosis Patient sh: Dinter eke 
Malignant A. L. 12 
melanoma BU 12 
G. J. 36 1.3 
U. M. 63 1.9 
7.5: 68 
C. A. 70 
C. M. 
Generalized sg 11 
pigmentation S. P. -(mixed neurosis) 21, 34 (2 samples) 
R. O. (gastric carcinoma) 32 
C.8. (chronic nephritis) 41 
R. B. (chronic nephritis) 55 
L. M. (gastric carcinoma) 120 
Other disorders E. C. (melasma) 11 
with pigmenta- K. E. (scleroderma) 24 
tion B. J. (large nevi) 27 
C. A. (melasma) 33 
S. U. (scleroderma) 36 
F. I. (neurofibromatosis) 36 
R. P. (retinitis pigmentosa) 84 
Vitiligo Fe 20 
C. K. 29, 21 (2 samples) 
B. A. 33 
O. B. 46 
W. W. 27 
Albinism B. A. less than 8 
P. E. (partial albino) 31 
D. E. 41 
C. O. 46 
Normal Negroes = BY less than 8 
G. L. 20 
J. 0. 26 
J. L. 38 
Miscellaneous T. R. (Cushing’s disease— 
disorders adrenal hyperplasia) 26 
W. A. (diabetes insipidus) 24 
J. (mammary carcinoma) 23 
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TABLE 10—(continued) 











: Units 
Diagnosis Patient ini — per MSH per 
-hour urine 
ml. blood 
Miscellaneous J. W. (bronchogenic carcinoma) 35 
disorders J. A. (gastric carcinoma) 38 
(cont’d) C. R. (chronic nephritis) 9 
R. O. (chronic nephritis) 20 
D. C. (new nevi—Hodgkin’s 
disease) 126 4.2 
O. N. (hepatitis) 26 
J.T. (paresis, rheumatic heart. 
disease) 18, 31 (2 samples) 
J.B. (generalized neuroder- 
matitis) 34 
K. F. (flat warts) 35 
B. M. (postpartum alopecia and 
enlarged nevi) 67 
D. P. (alopecia areata totalis) 90 6.1 





Since the assay for urinary MSH was developed before the one for MSH _ 
in blood, there is a preponderance of urinalyses. Fewer blood tests were 
made, because they were so time consuming. With the present method, one 
day is required for adsorption of MSH on oxycellulose and another for lyo- 
philization of the eluted material. When these two steps can be shortened, 
the test will be more useful. At present the urine assay is easier than that 
for blood. However, the urine assay requires the collection of a 24-hour 
specimen, and only one fifth of the MSH in the specimen can be deter- 
mined. In the blood assay, a single blood sample is used for analysis; and 
half of the MSH in the specimen can be determiined. There is good correla- 
tion between the blood and urine MSH concentration. When one is high, 
the other is high, and vice versa. 

After the second month of pregnancy, MSH levels in the blood and urine 
became elevated above normal. MSH continued to increase until delivery, 
and then rapidly decreased to normal within a few days post partum. 

MSH concentration also was increased in most patients with Addison’s 
disease and those who had undergone bilateral adrenalectomy. Some of the 
patients were receiving cortisone and had normal values. Administration 
of cortisone to a patient with Addison’s disease, one with alopecia areata to- 
talis, and to a bilaterally adrenalectomized dog resulted in lowering of the 
previously high MSH levels to normal. These findings, together with the 
observations that cortisone and hydrocortisone can lighten the skin of pa- 
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tients with Addison’s disease, prevent hyperpigmentation following bilat- 
eral adrenalectomy, and decrease the color of intact frog skin (34), suggest 
that these steroids can inhibit the production of MSH by the pituitary 
gland. It is of interest that the decrease in MSH following administration 
of cortisone persisted for several days afterward. 

A few patients with miscellaneous disorders had elevated MSH levels 
in the blood and urine. Many more patients will have to be studied in order 
to determine the significance of these increased values. It is important to 
know whether patients with increased pituitary activity have increased 
levels of MSH. 

Two of 8 patients with hypopituitarism excreted very small amounts of 
MSH, and 6 of the 8 showed excretion values below the normal average. 
MSH assays may prove helpful in establishing pituitary hypofunction. Pa- 
tients with primary adrenal insufficiency have increased MSH levels, but 
patients with secondary adrenal insufficiency due to hypopituitarism may 
show lowered MSH excretion. One might speculate that if Cushing’s syn- 
drome were of pituitary origin, more MSH would be excreted than if the 
syndrome were of adrenal origin. 

It is also important to learn whether or not MSH levels change during 
the day and night and during the menstrual cycle. 


SUMMARY 


1. Quantitative assay procedures for determining the melanocyte-stim- 
ulating hormone (MSH) in urine and blood; using isolated frog skin, are 
described. An increase in blood MSH concentration is associated with an 
increase in urinary excretion of MSH. 

2. The tests appear to be specific for MSH. Adrenaline, noradrenaline, 
hydroxytyramine, serotonin, ergotamine derivatives and mesantoin, which 
ordinarily affect frog melanocytes, do not interfere with the assays because 
they are not extracted with MSH. 

3. The concentration of MSH in urine and blood is the same for normal 
males and females. The 24-hour urinary excretion values range from 7.5 to 
47.5 units, with an average of 27.7 units. In blood the range of MSH is 
from 0.4 to 2.2 units per milliliter, with an average value of 1.3 units per 
milliliter. 

4, During pregnancy, MSH excretion becomes elevated at the end of the 
second month and continues to increase until term. Following delivery 
there is a rapid return to normal within a few days. Seven of 12 patients 
with Addison’s disease and 4 out of 8 who had had bilateral adrenalecto- 
mies excreted increased quantities of MSH. Some of these patients may 
have excreted normal amounts of MSH because they were receiving corti- 
sone. MSH was elevated also in single patients with each of the following 
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conditions: new lentigines, alopecia areata totalis, and retinitis pigmentosa. 
Negroes, albinos and patients with vitiligo showed normal MSH excretion 
values. Two of 8 patients with decreased pituitary function excreted de- 
creased amounts of MSH. 

5. Administration of cortisone to a patient wlth high levels of MSH in 
the blood and urine reduced the hormone concentration to normal. Follow- 
ing adrenalectomy the blood MSH level increased markedly in a dog and 
returned to normal when cortisone was administered. 
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ELECTROENCEPHALOGRAPHIC ABNORMALITIES 
IN HYPERTHYROIDISM 
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Veterans Administration Hospital, Hines, Illinois 


T WAS recognized early in the course of our electroencephalographic 
studies on endocrine disorders that some hyperthyroid patients had 
abnormal electroencephalograms (1). 

Gibbs and Gibbs (2) in their Atlas of Electroencephalography reported 
that the electrical activity of the cortex tends to be abnormally fast in 
hyperthyroid patients. Lindsley and Rubenstein (3) found a correlation in 
normal subjects between the alpha frequency and the basal metabolic rate. 
Odoriz et al. (4), in their study of parathyroid insufficiency, observed fast 
activity, simple spike discharges, and slow waves (2 to 3 per second). Ross 
and Schwab (5) reported that when the cortical alpha rhythm is deter- 
mined during a “basal state’”’ (patient fasting and resting one half hour) 
the correlation is not as good as when the patient is well fed, satisfied and 
relaxed. Fabrykant (6) noted that, in a group of 15 labile diabetics, electro- 
encephalographic abnormalities were recorded in 80 per cent and severely 
disordered patterns consistent with convulsive tendency or focal pathology 
in almost 50 per cent. These distorted patterns were attributed to dis- 
turbed brain function resulting from repeated severe insulin reactions. 


CLINICAL DATA 


Twenty-seven patients with clinical and laboratory evidence of thyro- 
toxicosis were studied, both in the waking state and in sleep. In 25 patients 
the recorded sleep was spontaneous; in the other 2 patients it was induced 
by chloral hydrate. The 7 patients who showed fast waves in the electro- 
encephalograms had had no sedation for at least one week prior to the 
tracing. These recordings were made with a Grass eight-channel instru- 
ment in a special sub-laboratory established on the Medical Service, Vet- 
erans Administration Hospital, Hines, Illinois. In Table 1 may be seen the 
laboratory findings and the various types of electroencephalographic ab- 
normalities obtained. 

On studying the electroencephalographic patterns in various endocrine 
syndromes, it was noted that in hyperthyroidism the abnormalities were 
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TABLE 1 
rn ] 
Serum 
Piss. Thy- choles- 
tion of roidal PBI terol, Average 
Patient | Age Sex =e ps tenth’ total / BMR EEG findings Therapy 
(yrs.) peas uptake esis esters (%) 
(%) (mg. / 
100 ml.) 
B. W. 58 M 8 mos. | 55.8 0.171 196/158 +65 Mixed F-1 S-1 [si 
D. J. 62 M 21 mos. | 76.0 0.140 173 _— Fast (F-2) [st § X 
F. C. 63 M 3 mos. | 76.0 0.151 _ _ Fast (F-1) ps 
F. J. 52 M 2 mos. | 69.4 0.193 210 +21 Normal Thyroidectomy 
G. E. 26 M 9 mos. | 45.4 0.095 140 +28 Slow & spikes Thyroidectomy 
G. G. 34 M 3 mos. | 88.8 0.170 182/116 t.h.c.* Normal Thyroidectomy 
H. 2. 57 M 1 mo, 56.2 0.198 149/199 +64 Normal Untreated 
J. D. 61 M 14 mos. | 93.8 0.238 166/128 +41 Normal [ut 
J, 45 M 3 mos. | 30.8 (?) | 0.027 (?) | 228/165 +31 Slow (S-1) Thyroidectomy 
K. F. 34 M 4 yrs. 43.2 0.629 187 — Normal Thyroidectomy 
K. J. 37 M 6 mos. | 55.8 0.108 212 +15 Fast (F-2) Thyroidectomy 
K. W.| 36 M 9 mos. | 58.6 0.250 165 t.h.c.* Fast (F-2) Untreated 
L. R. 64 M 6 mos. | 70.6 0.320 160/122 +10 Normal Thyroidectomy 
M. L. 30 M 1 yr. 62.2 0.388 202/150 +30 Fast (F-2) Thyroidectomy 
M. O. 37 M 4 mos. | 66.6 0.065 165 +34 Slow & spikes Refused 
treatment 
N. J. 43 M 8 mos 94.0 0.134 192/130 | +13 (20) | 14/sec. positive | Thyroidectomy 
spikes 
P. M. 27 M 44 mos.| 62.8 0.171 163 /93 +30 Normal Thyroidectomy 
P. D. 30 M 6 mos. |100.0 0.081 —_— _— Normal [ist 
Q. P. 26 M 3 mos. | Previous 129/179 t.h.c.* Normal Thyroidectomy 
iodine 
therapy 
R. O. 34 F 2 mos. | 99.2 0.051 200/155 +30 Slow & spikes Thyroidectomy 
8. A. 60 M 4 yrs. 60.8 0.230 146/107 unsat.t Normal [31 2X 
Sl. A 41 M 1 yr. 95.4 0.340 201/165 +17-35 | Fast (F-2) Thyroidectomy 
8. E 38 M 4 mos. | 66.6 0.514 169 _ Slow (S-1) Thyroidectomy 
8. L. 65 M 1 yr. 79.6 0.022 168 /228 — Slow & spikes Untreated 
8. W. 27 M 2 yrs. 63.8 0.076 140/97 t.h.c.* Fast (F-1) [ist 
8. F. 28 M 6 mos. | 85.0 0.209 170 +70 Spikes [ist 
W. D. | 32 | F 2 mos. | 42.2 0.081 203 /153 +11 Slow & spikes Thyroidectomy 














* t.h.c. =too high to calculate. 


t unsat. =unsatisfactory. 


altered by therapy. The changes in 4 patients following treatment for 
hyperthyroidism are presented here. 


Case 1 


S. F. (Table 1). A 28-year-old white male truck helper was admitted with complaints 
of palpitation, perspiration, heat intolerance and increasing nervousness of six months’ 
duration. He had steadily lost weight in spite of a good appetite, and estimated his weight 
loss as 25 pounds. He had noted gradual swelling in his neck and increasing exophthalmos. 
Lugol’s solution had been started by his doctor about ten weeks before admission, and 
there had been some relief of symptoms. 

Physical examination. The patient was well nourished and had good muscular devel- 
opment. He was very restless and his skin was flushed and moist. He presented marked 
exophthalmos with lid lag and difficulty in convergence. The thyroid was diffusely en- 
larged bilaterally to nearly the size of a hen’s egg. The lungs were normal on auscultation 
and percussion. The heart was normal, except for tachycardia. The blood pressure was 
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140/90 and the pulse, 126. Nothing abnormal was noted in the abdomen. The results of 
neurologic examination were normal. 

Laboratory data. Serum cholesterol concentration was 170 mg. per 100 ml. Three BMR 
determinations were +74, +75, and +70 per cent. Radioiodine studies showed 85 per 
cent thyroidal uptake and a serum protein-bound I" level of 0.209 ue./L. The chest 
was normal on x-ray examination. A sinus tachycardia was noted in the electrocardio- 
gram. 

Hospital course. Following admission the patient was given Lugol’s solution and 
phenobarbital in preparation for thyroidectomy, but the operation had to be cancelled 
due to difficulty in establishing an adequate airway because of the flaccidity of the epi- 
glottis and larynx and the patient’s short neck. Propylthiouracil was started in a dose of 
600 mg. daily and this was continued for nine days. Three days after stopping the propyl- 
thiouracil a radioiodine study showed a thyroidal uptake of 85 per cent. The patient was 
then given a therapeutic dose (12 millicuries) of I'**. Cortisone was used in this patient 
for four weeks following treatment, in the hope that it might have a supportive effect 
in the apparent marked stress of the hyperthyroid state and perhaps protect him in the 
event of crisis. The patient showed steady symptomatic improvement and was dis- 
charged. He returned for follow-up examination two and a half months later, at which 
time a radioiodine study showed a thyroidal uptake of 31 per cent and a serum protein- 
bound I'* level of 0.077 uc./L. He was without complaints but presented slight tremor, 
exophthalmos and a decrease in the size of thyroid gland. He was again seen five months 
later, and showed further improvement in symptoms. 


In Figure 1 may be seen an exceedingly abnormal electroencephalogram 
obtained in Case 1 one month before therapy. This patient was clinically 
one of the most toxic in the group. The tracing shows paroxysmal high- 
voltage slow waves mixed with fast frequencies and spikes in all areas. Be- 
cause of this gross abnormality another electroencephalogram was ob- 
tained; but it showed the same abnormal patterns. The patient was then 
treated with radioactive iodine and cortisone and his post-treatment elec- 
troencephalograms were obtained at thirteen, thirty-five and sixty days. 
There was minimal improvement in the first record, moderate improve- 
ment in th= second, and great improvement in the third, with a pattern of 
high-voltage activity at a rate of 10 per second and a few “‘spike-like” 
waves considered only slightly abnormal. This series of tracings indicated 
that the electroencephalographic improvement paralleled the clinical re- 
sponse to treatment. 


Case 2 


R. O. (Table 1). A 34-year-old Negro female was admitted on December 12, 1952, 
with complaints of lower abdominal pain of two weeks’ duration, associated with chills 
and fever. She had been examined at another hospital and was told she has “‘pus tubes.”’ 
She also complained of weight loss and nervousness of two months’ duration. 

Physical examination. The patient was acutely ill, with tenderness over the lower 
abdomen on palpation. The thyroid was diffusely enlarged and moderate exophthalmos 
was noted. Heart and lungs were normal, except for tachycardia. The pulse was 120 and 
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Fig. 1. (Case 1). One month before treatment. A—Exceedingly abnormal EEG with 


generalized slowing and spikes. B—Sixty days following radioiodine therapy. EEG shows 
marked improvement. 


the blood pressure, 118/84. Results of examination were otherwise not remarkable. 

Laboratory data. The concentration of total serum cholesterol was 200 mg. and of es- 
ers, 155 mg. per 100 ml. The BMR was +30 per cent. Radioiodine study showed 99.2 
per cent thyroidal uptake and a serum protein-bound I'* level of 0.051 ue./L. An elec- 
trocardiogram was nonspecifically abnormal; minimal cardiac enlargement was noted 
upon x-ray examination of the chest. 

Hospital course. On admission the patient was treated with penicillin and streptomy- 
cin. She was given 300 mg. of propylthiouracil daily for four weeks and then was started 
on Lugol’s solution. On March 4, 1953, a subtotal thyroidectomy was performed. She 
was seen on April 27, 1953, at which time she showed definite clinical improvement. Her 
pulse was 80 and her blood pressure was 120/84. The BMR was +34 per cent. She was 
again seen on July 26, 1953, at which time the BMR was +22.9 per cent, blood pressure 


120/70, and pulse 80. 


The electroencephalogram obtained on this patient six weeks before 
operation showed basic 9-10 per second activity with a small spike-like 
and slow-wave pattern, most marked bifrontally, and sharp spikes in the 
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parietal areas. Nine days after thyroidectomy the electroencephalogram 
showed a normal 9-10 per second activity in all areas, of highest voltage 
in the parietal and occipital leads. Symmetrical and well developed spin- 
dles were recorded during sleep. This patient’s tracing is shown as Figure 
2. 
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Fig. 2. (Case 2). Six weeks before thyroidectomy. A—Abnormal EEG with small 
sharp spike-like and slow-wave pattern bifrontally, and small spikes in the parietal areas, 
more marked in the left. B—Nine days after thyroidectomy. EEG shows a normal 9-10 
per second activity in the waking state. 


Case 3 

M. L. (Table 1). A 30-year-old white male salesman stated he was entirely well till 
one year prior to admission, when he first noted palpitation on exertion and nervousness. 
Four months prior to admission he noted onset of exertional dyspnea and increased pal- 
pitation. He began to notice a tremor of his hands and in the month before admission he 
complained of heat intolerance and increasing appetite. There was a weight loss of 28 
pounds in one year. In March of 1952 he had a gnawing epigastric pain which was re- 
lieved by food. X-ray study at that time revealed an ulcer, and since then he had been 
under ulcer management. 

Physical examination. The patient was very restless and all of his movements were 
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rapid. The skin was warm and moist, and the hair had a silky texture. The thyroid gland 
was diffusely enlarged. There was a fine tremor of the extended fingers. The other findings 
were not remarkable. 

Laboratory data. The BMR was +47 per cent. Radioiodine study showed a thyroidal 
uptake of 62.2 per cent and a serum protein-bound I" level of 0.388 ue./L. X-ray ex- 
amination showed the chest to be normal. An electrocardiogram was normal, except for 
evidence of sinus tachycardia. 

Hospital course. Propylthiouracil was started in a dosage of 300 mg. a day, on January 
21, 1953. The dosage was increased to 400 mg. a day on February 16, 1953. The patient 
improved and gained weight. He received Lugol’s solution preoperatively and on April 1, 
1953, a subtotal thyroidectomy was performed. 


This patient’s electroencephalogram, obtained three months before 
thyroidectomy, showed a basic 10-12 per second activity in the occipital 
leads, while awake. There was a very fast 25-35 per second activity in all 
leads, most marked bifrontally and biparietally. This was present while the 
patient was awake and during light sleep. Sleep spindles were symmetrical 
and well developed. Seven days after operation the electroencephalogram 
showed slower activity, with basic 10-12 per second waves and some 15-20 
per second waves, but did not return quite to normal. It was classified 
finally as slightly fast (Fig. 3). 


Case 4 


A 48-year-old Puerto Rican male stated he was well till eight months prior to admis- 
sion. He first noted intermittent diarrhea and constipation. There was a 20-pound 
weight loss, in spite of a good appetite. He described a dull ache in the lower abdomen for 
two or three months before admission. During the two weeks before admission he expe- 
rienced a cramping abdominal pain, which was relieved by a bowel movement. 

Physical examination. There were no remarkable findings on physical examination. 
A slight tremor of the outstretched hands was noted. The blood pressure was 122/70 
and pulse, 90. 

Laboratory data. The serum total cholesterol level was 192 mg. with esters 130 mg. 
per 100 ml. The BMR was +13 per cent. Radioiodine study showed a thyroidal uptake 
of 94.0 per cent and a serum protein-bound I" level of 0.134 we./L. The electrocardio- 
gram was normal. Stools showed ova of Trichuris trichiura. 

Hospital course. The patient was treated with hexylresorcinol for trichocephaliasis 
infestation. Propylthiouracil was started and the patient gained’in weight. He received 
Lugol’s solution preoperatively and on March 19, 1953, a subtotal thyroidectomy was 
performed. He was seen on April 30, 1953, and on July 29, 1953 and was without com- 
plaints. 


The electroencephalogram obtained on this patient three months before 
operation showed good basic 9-10 per second activity in the waking state. 
In drowsiness and light sleep many. 14 per second positive spike discharges 
were seen, most marked in the right temporal leads but with occasional 
spread to the right occipital and right parietal leads. Two weeks following 
operation the’ electroencephalogram showed a basic 9-10 per second ac- 
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Fie. 3. (Case 3). Three months before thyroidectomy. A—A very fast 25-35 per second 
activity was present in all leads, most marked bifrontally. B—Seven days after thyroidec- 
tomy. EEG shows a marked improvement but occasionally some 15-20 per second 
activity was noted. 


tivity in the waking state, with one suspicious 14 per second positive spike 
discharge in the right temporal and right occipital leads. Sleep patterns 
were symmetrical (Fig. 4). 


DISCUSSION 


The present data suggest that paroxysmal spike discharges and slowing 
and seizure activity may develop in patients showing toxic states of hyper- 
thyroidism. It is noteworthy that in spite of the great number of definite 
spike discharges in 7 cases, no clinical seizure occurred. 


SUMMARY 


Of 27 patients with hyperthyroidism, 17 had electroencephalographic ab- 
normalities before treatment. In most of these patients, following correc- 
tion of the hyperthyroidism, the EEG was altered toward normal. Al- 
though the nature of the EEG changes in hyperthyroidism resembled 
those seen in epilepsy, no seizures were reported in these patients. 
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Fig. 4. (Case 4). Three months before thyroidectomy. A—Positive spike discharges 
with 14 per second activity, in the right temporal and right occipital leads. B— Two 
weeks after operation. Only one questionable positive spike discharge in the right temp- 
oral and right occipital leads in a lengthy tracing. 
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HE authors introduce the term ‘‘unitropism”’ in this paper to desig- 

nate a selective involvement of a single tropic hormone of the pitui- 
tary gland. The implication of the unitropic concept has been considered 
in such conditions as pituitary myxedema (1, 2), pituitary dwarfism (la, 
3), and pituitary hypogonadism (1b, 4, 5). Although isolated instances of 
unitropism may be gleaned from the literature, a clear concept has not 
been evolved. Such a concept is more difficult to establish, since this is an 
exclusion diagnosis. In order to establish the validity of a case of hypopi- 
tuitary unitropism, a deficiency of a single tropic hormone must be dem- 
onstrated. Thus, for example, although the outstanding signs and symp- 
toms in panhypopituitarism may be those of hypogonadism, the presence 
of secondary hypothyroidism and hypoadrenia precludes the unitropic 
diagnosis. The further purpose of this paper is to present the first estab- 
lished case of true pituitary Addison’s disease with acceptable diagnostic 
criteria (Tables 1 and 2). 

Although the term pituitary Addison’s disease is not a new one, its pre- 
vious use has been related to the predominance of addisonian symptoms in 
panhypopituitarism rather than to the more restricted definition as given 
here. 


METHODS 


Various pertinent biochemical and biologic determinations were carried out in order to 
establish the diagnosis, as set forth in our table of criteria (Table 2). The sodium and 
potassium levels in both serum and urine were determined by means of the flame photom- 
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TABLE 1. DIAGNOSTIC CLINICAL CRITERIA OF TRUE PITUITARY 
ADDISON’S DISEASE 














Symptoms 
1. Weakness 10. Mental aberrations 
2. Undue fatigability 11. Changes in gonadal function 
3. Weight loss 12. Abnormal pigmentation 
4, Anorexia 13. Abdominal pain 
5. Nausea 14. Craving for salt 
6. Vomiting 15. Muscle pain 
7. Diarrhea 16. Hoarseness 
8. Vertigo 17. Decreased resistance to cold and 
9. Nervousness toxic agents 
Signs 
1. Dehydration 8. Hypoglycemic manifestations: 
2. Hypotensive episodes a. Hunger 
3. Small heart b. Headache 
4, Rogoff’s sign (pain in costovertebral c. Weakness 
angle d. Sweating 
5. Thickening and brittleness of car- e. Tremors 
tilages of aural pinna f. Emotional instability 

6. Hyperplasia of lymphatics g. Negativism 
7. Pigmentation: h. Dilated pupils 

a. Diffuse generalized tan i. Blurring and diplopia 

b. Multiple black freckles j. Full pulse 

c. Pigmentation in scars k. Shallow irregular respirations 

d. Vitiligo 1. Disorientation 

m. Unconsciousness, with or without 


convulsions 
9. Favorable response to ACTH 





eter. Eosinophils were counted by the method of Thorn (6). The gonadotropin assay 
was made by a modification of the method of Klinefelter et al. (7). The estrogen titer 
was measured by means of photofluorometry (8). Vaginal smears were studied by 
the Papanicalaou technique. 17-Hydroxysteroids were determined by the method of 
Reddy et al. (9), and 17-ketosteroids by spectrophotometry (10). The technique of 
differentiating primary Addison’s disease by means of measuring 17-hydroxysteroids 
and 17-ketosteroids before and after administration of ACTH, was that of Renold e¢ al. 
(11). Other determinations were made by standard accepted procedures. 


CASE REPORT 


General 

This was the sixth hospital admission of I.F., a 50-year-old, white housewife, first 
seen by the authors in 1939. She was hospitalized at various institutions by others and 
ourselves in 1939, 1942, 1946, 1949 (twice) and 1953. These numerous admissions were 
necessitated by various stress situations. They were all, more or less, characterized by 
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TABLE 2, DIAGNOSTIC LABORATORY CRITERIA OF TRUE PITUITARY 


ADDISON’S DISEASE 








Criterion 


Remarks 





Serum sodium 
Serum chloride 


Serum potassium 


Serum BUN and NPN 
Urinary 17-ketosteroids 
Urinary 17-hydroxysteroids 
BMR 


EKG 


Serum PBI 

Thyroid I uptake 

X-ray examination 

Lymphocyte count 

Eosinophil count 

ACTH test (eosinophil re- 
sponse) 

Robinson-Kepler-Power test 

Glucose tolerance 

Insulin tolerance 

ACTH test (Urinary 17-KS 
& 17-OH-S response) 


Gastric analysis 
Urine—sodium 
Urine—chloride 


Urine—potassium 
Urine—specific gravity 
Urine—volume 

FSH urinary excretion 
Estrogen urinary excretion 
Uric acid: Creatinine 





No significant decrease in early stages. Less than 315 
mg. per 100 ml. or 136 mEq. per L. as Na; less than 
340 mg. per 100 ml. as Cl; less than 450 mg. as NaCl 

More than 22 mg. per 100 ml., or more than 5.0 mEq. 
per L. 

Normal to increased 

Less than 6 mg. excreted in the urine per 24 hours 

Less than 4 mg. excreted in the urine per 24 hours 

Normal (—13 to + 13%), but may be low due to lowered 
metabolism in peripheral tissues 

No characteristic abnormalities. May have prolonged 
P-R and/or Q-T; low voltage; low or iso-electric T 

Normal (3.7 to 6.7 ug. per 100 ml.) 

Normal (10 to 50%) 

Small heart. Possible evidence of old T. B. 

Increase in circulating lymphocytes—more than 33% 

Normal to high. More than 250/cu. mm. 

Drop of 50% or more, after ACTH 


Value A less than 25 

Hypoglycemic curve with terminal dip 

Increased sensitivity 

Increase in 17-ketosteroids. Marked increase in 17- 
hydroxysteroids. (No increase in either, in primary 
Addison’s disease.) 

Hypochlorhydria. No free HCl 

Increased until body depletion occurs. Above 4 grams 

Increased until body depletion occurs. More than 12 
grams as NaCl 

Decreased—less than 2 grams 

More than 1.020 

Less than normal 

Normal. (Decreased to absent in Simmonds’ disease.) 

Normal. (Decreased to absent in Simmonds’ disease.) 

Ratio 0.39 before ACTH; 0.65 after ACTH 








general complaints of weakness, numbness of the extremities, undue fatigability, weight 
loss, anorexia, nausea, vomiting, intermittent diarrhea, dizziness, syncopal attacks, 
nervousness, crying spells, depression, pigmentation of the skin and episodes of hypo- 
glycemia. The stress situations consisted of persistent diarrhea, upper repiratory infec- 
tions, rectal bleeding, joint pains, urinary infections, asthma and arthritis, respectively. 

Her blood pressure varied from 80/60 to 118/70; her pulse from 80 to 96, and her 
respirations from 18 to 24. Physical examination showed-a poorly nourished, appre- 
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hensive, middle-aged white female, appearing older that her stated age and in ap- 
parent distress (Fig. 1). There was generalized deep pigmentation of the skin with greater 
intensity in the infraorbital region, areas of tight clothing and flexor surfaces of the 
body. There was even deeper pigmentation of the hard and soft palate, buccal mucous 
membranes and sublingual area. There was bilateral inguinal adenopathy. A cervical 
lordosis was present. Pressure over C-6 was exquisitely painful. Dullness in both apices 
was due to pleural thickening. Pulmonary emphysema was also present. The emphysema 








Figure 1 


and a small heart were demonstrated by x-ray examination. The liver was enlarged three 
fingerbreadths below the right costal margin. The right kidney wax ptotic. There was a 
cystocele and a rectocele. The uterus was small, freely movable, and retroverted, with a 
stenotic os and a mild cervicitis. Originally, the findings on pelvic examination were within 
normal limits. A polyp with carcinomatous changes at the tip was found on sigmoido- 
scopic examination. 

Previous laboratory studies gave the following results: a normal BMR; normal hemo- 
gram; low to normal values for blood sugar and serum sodium; normal to slightly ele- 
vated level of blood urea nitrogen; a normal level of serum potassium; normal urinary 
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gonadotropins and estrogens, and consistently low 17-ketosteroids. Results of the lab- 
oratory studies during the present admission are given in Table 3. 


TABLE 3. LABORATORY STUDIES 














Before treatment* After treatment* 
Blood: 
Sugar 75 mg./100 ml. 92 mg./100 ml. 
BUN 13 mg./100 ml. 14 mg./100 ml. 
Chloride 385 mg./100 ml. 392 mg./100 ml. 
CO: 45 vol. % 58 vol. % 
Total protein 6.7 Gm. % 7.2Gm. % 
Albumin 4.6 Gm. % 4.9Gm. % 
Globulin 2.1Gm. % 2.3Gm. % 
Sodium 273 mg./100 ml. (127.5 360 mg./100 ml.. (156 
mEq./L.) mEq./L.) ei 
310.3 mEq. per total 416.2 mEq. per total 
plasma vol. plasma vol. 
Potassium 19.4 mg./100 ml. 14.2 mg./100 ml. 
Volume 2,240 ml. 2,617 ml. 
Eosin. count 319/cu. mm. 112/cu. mm. 
PBI 5.2 wg./100 ml. 4.4 wg./100 ml. 
Urine: 
17-Hydroxysteroids 0.0 mg./24 hrs. 8.8 mg./24 hrs. 
17-Ketosteroids 1.8 mg./24 hrs. 16.5 mg./24 hrs. 
Gonadotropin 40 r.u./24 hrs.** 20. r.u./24 hrs. 
Estrogen 18 r.vu./24 hrs. 22 x.u./24 hrs. 
BMR +8%; —5% 











* Pooled averages. 


** Fifteen years previously. 


Treatment 


Therapy in this case varied with the availability of adrenocortical preparations. At 





the time of the initial hospitalization the patient was treated with Swingle and Pfiffner’s 
adrenocortical extract, Eschatin, sodium chloride and ascorbic acid. Subsequently des- 
oxycorticosterone acetate (DCA) was employed. Later she was given cortisone inter- 
mittently. From the time of her last admission in June 1953 to date, treatment consisted 
of the following: i 

1. A high-caloric, high-protein, high-carbohydrate diet. 

2. ACTH gel,! 40 units intramuscularly, twice weekly. 

3. Multi-vitamin concentrates. 


Results of Treatment 


There was 2 marked subjective response to this therapy. The patient’s appetite in- 
creased and she gained 8} pounds in four months. Anorexia, nausea, vomiting and diar- 





1 ACTHAR gel (HP), Armour Laboratories, 
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rhea subsided. X-ray examination showed that the heart had increased in size. The 
most striking observation was the marked decrease in pigmentation. The patient became 
more alert and tired less easily. She was enthusiastic about her response, not only be- 
cause of her increased sense of well being, but because of the favorable comments of her 
family and friends about her noticeably decreased pigmentation. 


DISCUSSION 


The differential diagnosis in this case involves the consideration of pri- 
mary Addison’s disease, secondary Addison’s disease due to ACTH defi- 
ciency (true pituitary Addison’s disease), anorexia nervosa, and Simmonds’ 
disease. A perusal.of Table 1 indicates that the signs and symptoms over- 
whelmingly indicated the diagnosis of Addison’s disease. Confirmatory 
laboratory findings for this diagnosis were: 1) low urinary 17-ketosteroids 
and 17-hydroxysteroids, 2) a decrease in the levels of total body sodium 
and chloride and an elevated level of potassium, as calculated from the 
plasma volume, 3) a flat glucose tolerance curve, and 4) x-ray evidence of 
a small heart. 

That the Addison’s disease was due to selective ACTH deficiency was 
concluded from the following data: persistence of the disease over a period 
of twenty years with only intermittent therapy; relatively increased re- 
sistance to stress as compared with primary Addison’s disease; a drop in 
the eosinophil count of more than 50 per cent following intravenous ACTH 
(Fig. 2); a significant rise in urinary 17-ketosteroids and 17-hydroxyster- 
oids following administration of ACTH, indicating an adrenal capable of 
response and with adequate storage reserve; and favorable therapeutic re- 
sponse to continued ACTH administration as indicated by decreased pig- 
mentation, a subjective sense of well being. increased appetite, a rise in 
blood pressure, weight gain, absence of nausea and vomiting, absence of 
diarrhea, continued increased output of 17-ketosteroids and 17-hydroxy- 
steroids, and x-ray evidence of restoration of heart size to normal. 

It has been demonstrated by Renold e¢ al. (11) that in primary Addison’s 
disease, in which the adrenal cortex has been depleted because of tubercu- 
losis or atrophy, the gland no longer elaborates 17-hydroxycorticosteroids 
and 17-ketosteroids. Furthermore, stimulation of this gland with ACTH 
induces no significant or detectable evidence of the excretion of these hor- 
mones. In a normal adrenal, however, the response to ACTH is charac- 
terized by an increased output of these hormones. In the adrenals of a pa- 
tient with pituitary Addison’s disease, the administration of one or more 
test doses of ACTH is attended by a target-organ respense, with measura- 
ble increases in the excretion of 17-ketosteroids and 17-hydroxycortico- 
steroids. Such a response was observed in this case. 

Anorexia nervosa was eliminated as a diagnosis by the presence of the 
characteristic pigmentation, apathy instead of alertness, and the duration 
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of symptoms. Although in anorexia nervosa there is a favorable response 
to increased nutrition, this was not observed in our patient until ACTH 
therapy was instituted. The authors, in their experience with several cases 
of anorexia nervosa, have not observed such low levels of 17-ketosteroids 
and 17-hydroxysteroids, and have noted lower levels of gonadotropins and 


estrogens. 


In Simmonds’ disease there are low to absent titers of urinary gonado- 
tropins and estrogens. In our patient, bioassays for these substances were 
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performed both by us and at another institution, and the results were 
found to be within normal limits. Normal thyroid function is not encoun- 
tered in Simmonds’ disease, but in our patient it was indicated by a normal 
BMR, serum protein-bound iodine level, and I'*' thyroidal uptake. More- 
over, the characteristic deep pigmentation is not observed in Simmonds’ 
disease. 

“Unitropism” is a term introduced in this paper to describe the selective 
involvement of a single tropic agent of the pituitary. It is quite possible 
that many endocrinopathies begin with deficiency of a single tropic hor- 
mone. Subsequently, due to an upset in the delicate balance and interrela- 
tionships of these hormones, a “pluritropic” syndrome ensues. Thus in the 
early days of endocrinology it was more common to encounter cases in the 
so-called pluriglandular phase of involvement, because of the bizarre signs 
and symptoms, the delay in diagnosis and the unavailability of confirma- 
tory laboratory procedures. 

In the presentation of a single case of true pituitary Addison’s disease, 
it was desired to amass as much evidence as possible to support this con- 
cept. Because such cases are exceedingly rare, rather than delay this re- 
port, it was deemed advisable to present it at this time, in the hope that 
similar cases might be sought by other investigators. Many observers have 
considered the idea of selective tropic deficiencies of the pituitary (1-5, 
12). The authors have been unable to uncover any instance in the literature 
of unitropism with selective ACTH deficiency which fulfills the criteria of 
true pituitary Addison’s disease as considered in this presentation. 

Six tropic hormones have been ascribed to the pituitary gland, viz.: 1) 
growth-stimulating hormone (GSH) or somatotropic hormone (STH), 
2) follicle-stimulating hormone (FSH), 3) luteinizing hormone (LH) or in- 
terstitial cell-stimulating hormone (ICSH), 4) luteotropic hormone (LTH) 
believed to be identical with lactogenic hormone, 5) thyrotropic hormone 
(TSH), and 6) adrenocorticotropic hormone (ACTH). Although others 

‘have been hypothesized, the evidence has been too meager to warrant their 
inclusion. It is possible that the concept of unitropism may be applicable, 
not only to deficiency, but also to excess function.of selective hormones of 
the pituitary. In subsequent publications, the authors will present further 
instances of unitropism based on case reports in which there was selective 
involvement of FSH, TSH and GSH. 

Since the diagnosis of secondary Addison’s disease (true pituitary Addi- 
son’s disease) was established earlier in the discussion, it remains only to 
eliminate the presence of other tropic-hormone deficiencies, in order to es- 
tablish the case presented here as one of ACTH unitropic deficiency. 

Thyrotropic hormone deficiency was ruled out on the basis of normal 
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end-organ function as demonstrated by a normal serum protein-bound 
iodine level, thyroidal I uptake and BMR. 

Gonadotropic hormone deficiency was ruled out by the presence of a nor- 
mal titer of follicle-stimulating hormone. Normal target-organ response of 
the ovaries was demonstrated by a normal estrogenic pattern of the vaginal 
smear and a normal urinary estrogen titer. 

It is realized that certain additional evidence would have given further 
weight to the establishment of the diagnosis. A low level of blood ACTH 
would have demonstrated the deficiency directly. However, since the pa- 
tient had already received ACTH, this procedure was not deemed advisa- 
ble. Moreover, the cessation of ACTH therapy and the institution of sham 
therapy would induce physiologic and biochemical recurrence of the dis- 
ease. Despite the fact that the patient had been maintained reasonably weil 
with only intermittent therapy over a twenty-year period, it was felt that 
withdrawal of treatment at this time might precipitate an addisonian crisis 
because of the direct inhibition of a pituitary gland already defective in the 
elaboration of ACTH. For this reason, the authors have not felt justified 
thus far in interrupting the excellent results achieved with ACTH therapy. 

The possibility of antihormone production with prolonged use of ACTH 
must be reckoned with (13, 14). However, it would seem that the existence 
_ of antihormones should not be considered, as long as an increased output ~ 
of 17-hydroxysteroids continues. Should ACTH antihormones be demon- 
strated, treatment with cortisone will be instituted. 

The maintenance of a case of Addison’s disease with only intermittent 
therapy over a period of twenty years prompted the authors to seek evi- 
dence of similar experience by other investigators in the literature. Hurx- 
thal (15) reported a somewhat similar case of Addison’s disease with an ap- 
parent arrest of six years’ duration in a woman aged 47. The patient was 
treated with intramuscular DCA, followed by implantation of 750 mg. in 
pellet form. Although no further treatment was given, a gain in weight, de- 
creased pigmentation, and increased blood pressure were noted. The pa- 
tient was well for six years and then there was a recurrence. Pellets of DCA 
were again implanted and there was an immediate and maintained im- 
provement. Hurxthal suggested that the effects of the originally implanted 
pellets may have lasted for six years, or a functional strain on the remnants 
of adrenocortical tissue had been relieved during that period. The rem- 
nants were thus able to carry on until an insufficiency again developed, 
possibly brought on by an acute infection unnoticed by the patient. This 
concept is difficult to accept, since others and ourselves have failed to dem- 
onstrate the presence of residual DCA at the implantation site. It is felt 
that Hurxthal’s case may have been one of true pituitary Addison’s disease. 





——— 
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After the completion of this manuscript, an article appeared by Mad- 
dock et al. (12), in which cases described as pituitary insufficiency were 
presented as selective deficiencies of ACTH and gonadotropin secretion. 
Although the concept expressed by these observers resembles that stated 
in the present article, their cases involved more than one tropic hormone. 
Moreover, the ACTH deficiency failed to fulfill the criteria of true pituitary 
Addison’s disease. 


SUMMARY 


1. A case of true pituitary Addison’s disease maintained for twenty 
years with only intermittent therapy is presented. 

2. This case was established as one of secondary Addison’s disease based 
on a selective ACTH deficiency. 

3. The term “unitropic” is applied in relation to a selective tropic defi- 
ciency of the pituitary, exclusive of other tropic hormouies. 

4. The treatment of true pituitary Addison’s disease is outlined. 

5. Diagnostic criteria are presented for the establishment of the diag- 
nosis of true pituitary Addison’s disease due to a unitropic pituitary de- 
ficiency. 
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National Laboratory, Upton, Long Island, N. Y. 


INTRODUCTION 


HE physical characteristics of I'*! have made it an almost ideal isotope 
for use in the study, diagnosis and treatment of diseases of the thyroid. 
There are a few situations, however, in which it might be desirabie to uti- 
lize a radioisotope of iodine with a shorter half-life. The difficulty in using 
short-lived isotopes in other than their sites of production has precluded 
general distribution of isotopes with a half-life of less than 10 or 12 hours. 
I'*?, which has desirable beta and gamma radiation and a 2.33-hour half- 
life is eminently suitable for certain studies of thyroid disease, and recently 
a method has been devised so that it may be shipped many miles and used 
for several weeks (1). Briefly, tellurium™? decays by beta emission with a 
half-life of 77 hours into I'*?, The half-life of Te'*?, the parent, determines 
the amount of I'** that may be recovered, so that the effective half-life of 
the available I is 77 hours. Furthermore, simple means of separation of 
telluriurn and iodine have been devised (2). 
The present report describes the practical application of I’ in some 
preliminary studies of thyroid function in man. 


METHODS 


1. Preparation of tracer dose 


I'*? is shipped from Brookhaven National Laboratory as a mixture of Te!*O, and ['* 


in a glass reacting vessel, adequately shielded with lead. 
Both tellurium dioxide and iodine are dissolved by the addition of 5 ml. of 4 N sodium 





*Presented at the Annual Meeting of the American Goiter Association, Boston, Mass., 
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This article will be included in the bound volume of the 1954 “Transactions of the 
American Goiter Association” published by Charles C Thomas, Publisher, which will 
be available for purchase early in 1955. 
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ratory. 
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hydroxide to the generator. Then 22 ml. of 1 N acetic acid is added dropwise. This 
brings the pH to about 5.5 and precipitates the tellurium. Adjustment of a valve on top 
of the shipping unit then permits the I", in solution, to be pulled over into a shielded 
product flask by means of a vacuum pump, leaving the precipitated Te behind on 
filters built into the reacting vessel. 

The I'* solution thus obtained is carrier-free, sterile, and contains less than 0.5 per 
cent contamination with longer-lived isotopes. 

After milking, suitable dilutions are made, using sterile technique, and a 4-ml. aliquot 
is counted in a Braestrup ionization chamber against two Cobalt-60 standards. Having 
thus determined the radioactivity per milliliter of the product solution and the various 
dilutions, the dose may be measured out into sterile ampules by syringe. 

These ampules are closed and placed in a water bath at 100° C. for thirty minutes 
for sterilization. 

The effective decay of I'** begins as soon as it is separated from tellurium. Because of 
its short half-life, the times of precipitation, dose administration and counting must be 
carefully recorded. 


2. Technique of administration of tracer dose 


Eleven patients who were clinically euthyroid were chosen and a dose of 50 to 200 
microcuries of I‘ was injected into the right antecubital vein over a 5-second period. 
Activity over the neck was continuously recorded on an Esterline-Angus recorder and 
counting rates were determined at 2, 7, 15, 30, 60 and 180 minutes after the time of in- 
jection. A shielded Texaco No. 245 Geiger-Mueller tube with a 4-cm. aperture 7 cm. from 
the effective center of the tube and 15 cm. from the skin of the sternal notch, was used - 
for counting over the thyroid. Blood samples of approximately 15 ml. were taken from 
the left antecubital vein at the same time that counting rates were determined, allowing 
thirty seconds for withdrawal of the sample and insuring that the mid-point of sample 
taking was coincident with the mid-point of counting rate determination. 

Urine collections were made at 30 and 180 minutes after injection. All sera and urines 
were counted in a well-type Geiger counter. 

All 1-hour and 3-hour I'* uptake determinations were rendered in terms of percent- 
age of the dose, as were all urine isotope contents. Values for blood sample were rendered 
in terms of percentage of the dose per liter of serum. 

The 30-minute plasma iodide clearance rates by the thyroid were calculated on 6 
patients, employing the formulae of Berson, Yalow, Roswit and Sorrentino (2). Determi- 
nations of the thyroidal clearance of I'** were repeated on 4 of these patients, from twenty 
to thirty minutes after intravenous injection of 2.0 grams of sodium iodide. In all 
clearance-rate determinations the same technique of intravenous tracer administration 
was used as for the l-hour uptake determinations. 

In some patients similar studies were also made with I'*. 

The patients (Nos. 1, 3, 6 and 7) receiving multiple tracer doses, were kept on the 
research ward where variations in diet, medication and activity were kept at a minimum. 
In all instances, the clinical appearance of the patients and the results of laboratory tests 
unequivocally indicated euthyroidism. 


RESULTS 


1. One-hour thyroidal uptake of I'* 


Table 1 illustrates the results of 23 tracer studies on 11 patients. The 1- 
hour thyroidal uptakes of I? ranged between 4.2 and 16.7 per cent of the 








Volume 14 









































1532 E. M. HANBURY, JR., ET AL. 
TABLE 1 
; Half-hour thyroid 
I'82 thyroidal uptake (% dose) Mean Ratio clearance rate 
Pt. | Ihr. | of Ihr. | (ml. /min./1.75 M?) 
uptake to 3-hr. 
1 hr. (% dose) | uptake | Normal Nal block 
1 11.5 0.81 
11.0 11.4 0.93 
13.0 1.02 
10.2 1.00 
2 11.5 
3 8.5 — 
6.4 0.60 
| 6.0 6.8 0.66 
| 5.0 0.69 | 15.0 
8.3 0.66 
4 4.2 
| 5.1 4.7 
5 9.0 
6 10.4 11.6 
12.7 
- 10.8 23.4 0.43 30.6 
14.5 22.8 14.0 0.64 
16.7 22.6 0.74 
8 9.8 11.6 7.75 |— 3.74 
9 10.1 15.4 5.9 —12.3 
10 6.8 8.2 4.08 |— 6.7 
11 7.6 8.7 2.14 |— 2.70 
9.6 
* [31 


dose, with a mean of 9.5, and fell within the limits of normal as indicated 
by Kriss (4) and later by Crispell, Parson and Sprinkle (5). Serial 1-hour 
uptakes on the same patient were found, however, to vary widely. In 1 pa- 
tient (No. 3), studied with 5 tracer doses, the maximum variation was 
found to amount to 26 per cent of the mean. 
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TABLE 2, PERCENTAGE DIFFERENCE BETWEEN SERUM AND 
THYROIDAL ACTIVITY AFTER IODIDE BLOCK* 











Pt. 3 hour 1 hour 3 hours 
8 20.5 15.3 35.2 
9 2.3 1.8 35.8 

10 16.4 18.5 23.2 

11 eke 34.4 24.0 





* The curves representing activity in the thyroid and in the serum are ‘‘normalized”’ 
by equating the values for each, two minutes after injection. 


2. Thyroidal clearance rate of I'*? 


In 6 of the 11 patients, 30-minute thyroidal clearance rates were calcu- 
lated, using the method of Berson et al. previously cited. These were found 
to vary between 2.1 and 30.6 ml. per min. per 1.73 M? of body surface. 
(The normal range by this method is 3.7 to 41.0). The thyroid was blocked 
with 2 grams of sodium iodide in 4 of these 6 patients and the thyroidal 
clearance determined at that time gave minus values in all cases (Table 1), 
ranging from —2.70 to —12.3 ml. per min. per 1.73 M?. 

The assumption in these calculations of thyroidal clearance of iodide is . 
that the reading over the thyroid at two minutes represents activity due 
only to blood and extracellular fluid. Therefore, in the blocked thyroid, the 
ratio of the activity over the thyroid to that in the serum should be con- 
stant. Table 2 shows the variation in this ratio, using the 2-minute blood 
and 2-minute neck reading as the base. In all instances the activity over the 
thyroid was greater than expected on the basis of the measurement of ac- 
tivity in serum. Figure 1 shows a typical experiment in which I'* radia- 
tions in the serum and in the neck were counted in a patient with a blocked 
thyroid. Figure 2 shows similar data in the same subject when her thyroid 
was permitted to collect iodine. 


3. Diagnostic applications of I’? 


Patient No. 2 was a 6-year old girl with a mass at the base of the tongue, 
for which surgical excision was considered. Using a tube with a special 
collimator it was possible to restrict the area “seen” by the tube to about 
20 em?. Her 1-hour uptake of I'*? was found to be 11.5 per cent of the dose, 
over the mass, and no activity above background was found over the ster- 
nal notch. Subsequent biopsy of the mass showed normal thyroid tissue; 
and since no functioning thyroid tissue could be demonstrated in the neck, 
excision was deferred. 

Patient No. 7 was a 32-year-old woman with breast carcinoma, treated 








1534 . E. M. HANBURY, JR., ET AL. Volume 14 


PTS.8. 39 W.FEMALE 
@-ACTIVITY OVER NECK (% DOSE) 
X-SERUM |©°CONC.(% DOSE /L) 




















(2.0 GMS. NAI IM PRIOR TO Tt ) 
10+ 
5 r get ta 
. x8 
2 r 4 15 30 ; 60 


TIME MIN. AFTER % 


Fiaure 1 


by radical mastectomy and x-ray therapy. The appearance of metastases 
in the. bones, and lack of response to bilateral salpingo-oophorectomy 
prompte the admission to the hospital for hypophysectomy. Three ['% 
tracer studies were made prior to operation, and three afterwards (Fig. 3). 
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It was not possible to administer the first postoperative tracer until the 
seventh postoperative day. Although the 1-hour thyroidal uptake on this 
day was within the limits of normal, the fall to 50 per cent of the preopera- 
tive value is interesting. Following this, the uptake rose to preoperative 
values, the rise being synchronous with the disappearance of diabetes in- 
sipidus and absence of adrenal crisis on withdrawal of cortisone. At the 
time of this writing pituitary function has obviously returned to normal 
and the hypophysectomy must be regarded as incomplete. 


DISCUSSION 


Since this report deals with the application of a new isotope of iodine to 
previously designed techniques, it may perhaps be more convenient to con- 
sider the physical characteristics of I'* first and follow this with a brief dis- 
cussion of the clinical data collected. 


1. Physical characteristics of I? 


I'*? is the daughter isotope of Te’ and is obtained in the following man- 
ner: 


fission ; 
Us : —Te'* and other fission products 





B- and y-emissions B- and +y-emissions 
_J132 


t}=77 hours t4 =2.33 hours 








Tels? Xe! (stable) 


The relationship of decay times of Te” and I? governs the time interval 
that must be allowed between milkings in order to ensure the maximum 
yield of I)? It requires 12.4 hours between milkings for maximum build-up 
of I'*?, so that the generator can actually be used twice daily. Figure 4 
shows a plot of the recovery of I'** from a generator throughout a period 
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of three weeks. It may be seen that the recoverable amount of I'* followed 
the 77-hour half-life of its parent, Te’, and that the amount obtained was 
remarkably close to the theoretical amount available. Construction of such 
a chart is helpful in predicting the amount that may be obtained at any 
time, and to ensure that no tellurium is accidentally withdrawn with the 
iodine. On one occasion an error was made in the addition of reagents, and 
most of the tellurium was removed with the iodine. Approximately 100 
microcuries of the mixture was administered intravenously to a subject. 
There were no untoward effects. A part of the tellurium was excreted by the 
kidneys as such, and the remainder decayed in vivo to iodine and was then 
excreted as such. Had a theoretical yield chart been used, the amount of 
tellurium removed would have increased the radioactivity of the total so 
markedly that the error would have been discovered before any of the mix- 
ture was used. 

Table 3 summarizes some of the pertinent physical characteristics of 
I'5! and I'**. It may be seen that both the beta-ray and gamma-ray energies 
are greater for I'*? than I'*!. These allow simple measurement of samples in 
vitro with beta or gamma counters and also permit 7m vivo measurements. 
In spite of the greater energies of the radiation of I'**, the very short half- 
life reduces radiation to the thyroid and to the general body to about one 
thirtieth that of I'**. Calculations are based on the formulae of Maiiielli 
et al. (6). 

The decrease in radiation provides one of the major advantages of I'*. 
Studies in normal subjects and in children are thus much less hazardous. 
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TaBLe 3. COMPARISON OF [!*! aNp 1! 











: _. | General 
Maximum Gamma-energies Half- | Dose Thy roid body 
Isotope beta-energies (Mev.) life ahett radia- lg 
(Mev.) tion** tion** 
[st 0.250 ( 2.8%) tt] 0.080( 2.2%)tt| 8.04 2.31 177 0.3 
0.335( 9.8%) | 0.163( 0.7%) to 
0.608 (87.2%) | 0.284( 5.3%) 8.16 
0.815( 0.7%) | 0.364( 80%) dayst 
0.637( 9%) 
0.722( 3%) 
['2 0.73 (15%)t§ | 0.520( 30%)|| 2.33+ | 12.6 5.5 0.01 
0.97 (20%) 0.620( 6%) 0.02 
1.16 (23%) 0.670 (100%) hrs. 
1.60 (24%) 0.760 (93%) 
2.13 (18%) 0.970 (23%) 
1.14 ( 9%) 
1.41 ( 138%) 
1.90 ( 5%) 
2.2 € 2%) 























* Per hour, 1 cm. from an unfiltered source of 1 millicurie. 
** From 100 microcuries given to a 70-Kg. human with 30 per cent uptake in a 20- 

gram thyroid. 

+ The percentage of disintegrations in which there are emissions of this intensity. 

t Hollander, Perlman and Seaborg, ‘‘Table of Isotopes,’”’ UCRL-1928, December 
1952. 

§ Finston, Bernstein and Alburger (Brookhaven)—private communication. 

|| Finston and Bernstein (Brookhaven)—private communication. 


The short half-life also provides another advantage in any situation in 
which repeated studies of iodine metabolism are desired. Studies may 
easily and conveniently be made every twenty-four hours, without the 
problem of correction factors for undecayed isotope still in the animal or 
subject. 

Finally, in some experiments a double label may be helpful and I’ with 
I! may provide these labels. This assumes that the compound which is to 
be doubly labeled may be prepared rapidly. 


2. Clinical data 


No definite conclusions can be drawn from the preliminary observations 
recorded here, but several points are of interest. The considerable (up to 
26 per cent) variation in the thyroidal uptake of radioiodine I’ one hour 
after its administration was somewhat unexpected. This variation occurred 
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in spite of every effort to control such factors as diet or activity in the sub- 
jects studied. In general, the 1-hour uptakes were in the range previously 
described for I'*", Further study would be of interest in order to determine. 
accurately whether the variation observed is due to daily fluctuations in 
thyroidal activity or is related to other variables (such as renal clearance 
of iodide, stable iodide content of body, or dietary goitrogens). Certainly, 
the 1-hour uptake is a procedure for which ['* is well suited. 

The thyroidal clearance of iodide in normal subjects fell within the range 
described previously (3). The fact that complete block of thyroidal uptake 
of I'*? by 2 grams of Nal resulted in negative clearances of up to —12.3 ml. 
per min. per 1.73 M?., suggests that there may have been minor technical 
differences or that some modification in assumptions should be made. This 
too is a procedure that can be conveniently performed with I’ and gives 
perhaps the maximum information on thyroidal activity easily obtainable 
with this isotope. 

SUMMARY 


1. The application of I'**, with a half-life of 2.33 hours, to previously de- 
signed tracer techniques is presented. 

2. Clinical data on 11 patients studied with }'* include 1-hour thyroidal 
uptake determinations and 30-minute thyroidal clearance rates. 

3. I'*? would seem to find its chief merit in a) tracer experiments in which 
minimal radiation is desired, and b) experiments in which frequent meas- 
urements of iodine uptake are desired. 
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RENAL FUNCTION AND I CLEARANCE IN 
HYPERTHYROIDISM AND MYXEDEMA* 


CHARLES J. HLAD, Jr., M.S. anp 
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Radioisotope Unit, Veterans Administration Hospital; the Research and Development 
Branch, Fitzsimons Army Hospital; and the Department of Physiology and 
Medicine, University of Colorado School of Medicine, Denver, Colorado ° 


NFORMATION presently available on discrete renal function studies 

in hyperthyroidism and myxedema is limited, and recorded data on the 
hyperthyroid patients are not entirely consistent. Two patients with hy- 
perthyroidism studied by Aas and Blegen (1) had filtration rates of 163 
and 121 cc./minute, and renal plasma flows of 903 and 927 cc./minute, 
respectively. Two additional patients reported by Corcoran and Page (2) 
had depressed filtration rates (112 and 74 cc./minute) with slightly de- 
pressed renal plasma flows (487 and 528 cc./minute). In the latter report, 
Tmp values! were in the normal range in both patients. Thus, only 2 of the 
4 hyperthyroid patients had a definite elevation of renal plasma flow, and 
only 1 of the 4 had an elevation of the glomerular filtration rate. Two pa- 
tients with myxedema were studied by Corcoran and Page (2), before and 
after treatment with desiccated thyroid. In both cases, glomerular filtra- 
tion rates (33.6 and 55 cc./minute), renal plasma flows (306 and 323 ce. 
/minute), and Tmp values (13.6 and 11.1 mg./minute) were depressed 
prior to treatment. Subsequent to therapy, all functions increased toward 
normal. Results of studies on 1 infant cretin before and after therapy (3) 
corresponded to the findings on the 2 myxedematous patients. 

The data available on the clearance of I'*! in hyperthyroidism and myxe- 
dema (4, 5, 6) give values in the former group which are essentially the 
same as those found in euthyroid subjects, and values in myxedematous 
patients which are below normal. These isolated clearance values, however, 
have not been related to other simultaneously determined renal functions, 
and thus do not elucidate either the pattern of the renal excretion of iodide 





* Presented at the Annual Meeting of the American Goiter Association, Boston, 
Mass., April 29-May 1, 1954. 

This article will be included in the bound volume of the 1954 “Transactions of the 
American Goiter Association” published by Charles C Thomas, Publisher, which will 
be available for purchase early in 1955. 

t Present address: Peter Bent Brigham Hospital, Boston, Mass. 

1 Tmp is a measure of the maximum capacity of the tubules to transport Diodrast. 
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or the influence of thyroid activity upon the latter. Moreover, previous 
work has been performed using single-dose techniques (4, 7) and the re- 
sults may not be analogous to those of the present study, which have been 
obtained using a method involving the continuous infusion of I'*'. 

The present report contains data on renal function studies performed on 
4 patients with hyperthyroidism, 5 with primary myxedema, and 2 with 
panhypopituitarism and probable secondary hypothyroidism. The experi- 
ments include: 1) initial studies on all patients; 2) studies following the ad- 
ministration of l-triiodothyronine; 3) studies following the administration 
of TSH; and 4) studies following successful therapy in selected cases. In 
addition to measurements of glomerular filtration rate, renal plasma flow 
and Tm pau,” measurements of I'*! clearance were simultaneously obtained 
on all patients. The clearance of I'*! was determined by the use of a con- 
stant infusion technique, which allowed for stabilization of plasma ['*! 
levels throughout the clearance procedures. 


MATERIAL AND METHODS 
Subjects 

The sex, age, and initial I'** uptake and renal function value: for all patients are 
included in Table 1. 

1. Hyperthyroidism: Three cf the 4 patients were untreated prior to study but 1 
patient (Case I) had been treated for hyperthyroidism with I" three years previously. 
He remained asymptomatic until several months before clearance measurements, at 
which time symptoms recurred and propylthiouracil therapy was started. Medication 
was discontinued one month prior to study and the patient was clinically hyperthyroid 
at the time of clearance measurements. 

2. Primary myxedema, In 2 of the 5 patients (Cases V and VII) myxedema developed 
spontaneously; 1 of these women (Case V) was untreated prior to study and 1 (Case 
VII) had received } grain of desiccated thyroid daily for six days prior to study. In an- 
other subject (Case VI) myxedema developed following thyroidectomy but treatment for 
myxedema had not been started before the renal.studies. In Case VIII the patient was 
totally thyroidectomized eleven months before study and had received no treatment for a 
period of fourteen weeks prior to clearance determinations. In Case IX the patient be- 
came myxedematous following subtotal thyroidectomy six years before study and had 
received only sporadic and ineffectual treatment. 

3. Panhypopituitarism with probable hypothyroidism: The diagnoses of hypothyroid- 
ism in both cases was based primarily upon clinical findings. One of the patients (Case X) 
had a pituitary tumor and the other (Case XI) was a pituitary dwarf. I" uptake studies 
were not feasible in the latter patient due to previous administration of an iodized com- 
pound. Both patients were untreated prior to study. 


Procedure 


Inulin*® clearances, PAH‘ clearances, and Tmpag measurements were performed, 
using standard continuous infusion clearance techniques (8). Details of the methods 





2 Tmpan is a measure of the maximum capacity of the tubules to transport p-amino- 
hippurate. 
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TaBLeE 1. INITIAL RENAL FUNCTION DATA 




















Thyroidal Renal function* 

ps 
Case Sex Age uptake Cin Cpan E.F. Tmpanu Cys 
No. at 24 hrs. (ec./ (ce. / (%) (mg./ (ce./ 
(%) min.) min.) min.) min.) 
I M 38 65.0 119.4 548 21.8 31.2 
II M 45 ; 61.6 130.7 654 20.0 95.3 50.3 
III F 46 64.4 145.8 512 28.5 108.3 45.6 
IV M 21 80.7 155.1 847 18.3 = 61.1 
V F 39 3.7 61.6 342 18.0 54.7 26.3 
VI M 42 2.7 76.3 383 19.9 55.0 37.5 
VII F 51 6.2 78.0 459 17.0 — 27.5 
Vu M 26 5.3 82.4 318 25.9 -- 22.3 
IX M 60 3.5 82.6 476 17.3 — 29.1 
xX M 36 14.0 79.6 426 18.7 — 28.1 
XI M 26 — 95.0 436 21.8 72.0 32.9 











* All clearance values are corrected to 1.73 sq.M. of body surface area. 

Definition of symbols: Cj,=inulin clearance. Cpay =p-aminohippurate clearance. 
F.F, =filtration fraction. Tmpan =maximum rate of tubular transport of PAH. Cy 
=I'* clearance. 


employed in this laboratory will be reported elsewhere (9) Urine was collected using a 
multi-holed soft rubber catheter, and collection periods (15-min.) were concluded with 
two 10-ml. wash-outs of distilled water and two or more insufflations of air. At least three 
clearance-period collections were obtained prior to any alteration of experimental condi- 
tions. The clearance values have been corrected to 1.73 sq.M. of body surface area. 

The clearance of I'*' was determined, using an adaptation of the standard continuous 
infusion technique. A priming dose of carrier-free I'** was administered intravenously in 
an amount calculated to produce an optimal counting rate in an assumed volume of 
distribution of 20 per cent of the body weight. Constancy of plasma levels was maintained 
with a sustaining solution delivering an amount of isotope equal to the estimated minute 
rate of excretion of I'*' plus an empirical amount to compensate for thyroidal uptake. 
Experience indicated that this compensatory amount was approximately 20 per cent of 
the calculated minute rate of excretion in euthyroid subjects. In myxedematous and hy- 
perthyroid patients, the «dded quantity of isotope was altere daccordingly. The duration 
of infusion of I‘! never exceeded three hours, and the maximum amount of protein- 
bound I!*! detected was 1.7 per cent of the total plasma I'**. The total dose of I'* did not 
exceed 125 we. in any experiment. 

Both beta and gamma assay methods were employed in these experiments. The for- 





3 Inulin was obtained as a 10 per cent solution through the courtesy of Warner- 
Chileott Laboratories. 
4 »-Aminohippurate. 
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mer was used during the initial phases of the study. For purposes of beta assay, plasma 
samples were diluted 1:1 with water and 1-ml. aliquots of the diluted samples were 
plated into Tracerlab cupped planchets in duplicate or triplicate. Five-tenths ml. of 2N 
NaOH was added to each plate and the plates were exposed to 15 pounds of pressure in 
a pressure cooker for thirty to sixty minutes. Samples were evaporated to dryness slowly, 
in order to attain flat and uniform plates. When the geometry was distorted, the plates 
were rediluted and subsequently re-evaporated. Self-absorption was determined on at 
least two plasma samples on each patient by a method devised in this laboratory (10), 
which allowed for self-absorption corrections despite the fact that I'** may have already 
been present in the material. 

For beta assay on urine, samples were diluted 1:10 and plated in 1-ml. quantities. 
Two drops of .006M AgNO; plating solution were added to each plate aad the samples 
were evaporated to dryness. No corrections for self-absorption were found to ve necessary 
at the dilution employed. Plasma and urine plates were counted in a Tracerlab Automatic 
Sample Changer, using an Amperex (1.4 mg./cm.?) G.M. tube. The fractional 0.95 
counting rate error did not exceed 2.4 per cent for any sample. 

Gamma radiation was determined on 2-ml. aliquots of plasma and urine in a Reed- 
Curtis Scintiwell Counter. Plasma was usually counted without dilution and urine was 
diluted 1:5 in order to obtain counting rates comparable to those of plasma. Using water 
as a standard, the maximum loss due to absorption and scatter was 1.7 per cent for plasma 
and 0.7 per cent for urine. No corrections were applied for these errors. The fractional 0.95 
counting rate error did not exceed 1.0 per cent for any sample. 

Inulin was determined according to a modification of the method of Roe et al. (11), and 


PAH according to the method of Smith et al. (12). 


RESULTS 


I. Initial renal function studies 


The results of initial renal function studies on all patients are summar- 
ized in Table 1. Using group mean values as the standard of reference, it is 
apparent that striking differences exist between the hyperthyroid and myx- 
edematous patients. 

In the hyperthyroid group, inulin clearance values (Cin) ranged from 
119 to 155 ec./minute. The lowest value for C;, was obtained in the pa- 
tient who had received prior treatment. Inclu7 +g this determination, the 
mean was 138 cc./minute—a figure appreciably above the normal range 
obtained in this laboratory. PAH clearances (Cpan) ranged from 512 to 
846 cc./minute, with a mean of 640 cc./minute. Tmp,ay measurements were 
obtained on 2 patients in this group and the values were elevated in both. 
Filtration fractions (F.F.) in the hyperthyroid patients ranged from 18 to 
28 per cent, with a mean of 22 per cent. 

In contrast. to the generally increased values in the foregoing patients, 
a marked decrease was noted in the primary myxedema group. Cin ranged 
from 61.2 to 82.6 cc./minute. The mean value of 76.2 cc./minute repre- 
sented a significant depression in glomerular filtration rate. Cpan ranged 
from 318 to 476 cc./minute. The mean value of 396 cc./minute was also 
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THE RELATIONSHIP BETWEEN (Gs AND Cy IN 
HYPERTHYROIDISM AND MYXEDEMA 
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Fig. 1. Cin =inulin clearance; Cys! =J'*! clearance (ec./min.). 


significantly below the normal. Tm pan values were obtained in 2 patients 
of this group and were below noriaal in both instances. Filtration fractions 
ranged frem 17 to 26 per cent, with a mean of 19.6 per cent. 

Renal functions were moderately depressed in both patients with pan- 
hypopituitarism, as follows: Cin, 79 and 95 cc./minute; Cran, 426 and 
436 cc./minute; and filtration fractions 19 and 22 per cent, respectively. 
The value of Tmpaxy in Case XI was within the normal range. 


Il. J'*! clearance 


The preceding data indicate that the state of thyroid function influences 
renal hemodynamics and tubular function. With this information at hand 
and in view of the importance of the thyroid gland in iodine metabolism, 
is was expedient to investigate the influence of the metabolic state on the 
renal excretion of iodide. 

Values for the clearance of I'*! (Cy) ranged from 31 to 61 cc./minute 
in the hyperthyroid group and from 22 to 38 cc./minute in the myxedema- 
tous group. In Figure 1, Cy* is plotted against C;, for the hyperthyroid and 
myxedematous patients. Each point is the mean value of at least three 
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TABLE 2, ACUTE EFFECTS OF i-7RIIODOTHYRONINE ON 
RENAL FUNCTION AND Cy! 











Ciu* Cran F.F. Cy! 

(ec./min.) (cc./min.) (%) (cc./min.) 
Control values 82.4 318 25.9 22.3 
Experimental values 84.4 316 26.7 22.8 
Change (%) +2.4 —0.6 +3.1 +2.2 





* See Table 1 for definition of symbols. 


clearance periods in an individual patient.’ The line represents the best 
linear function obtained by the least-squares method. The correlation co- 
efficient for all cases is 0.86. If the 2 patients with panhypopituitarism are 
omitted, the correlation coefficient is 0.84. Both values are statistically 
significant. Further discussion of this linear relationship will be considered 


subsequently. 


Ill.- Effects of u-triiodothyronine on renal function and I*' clearance 

The influence of /-triiodothyronine® on renal hemodynamics and Cy! 
was measured in the myxedematous patient who had been totally thyroid- 
ectomized (Case VIII). Following control observations, 100 yg. of /-triiodo- 
thyronine was administered intravenously and five post-injection clear- 
ance-period collections, covering an hour and a half duration, were ob- 
tained. The results of this study are shown in Table 2. No appreciable 
change in any measured function was noted. The second series of clearance 
measurements was performed after six days of daily intravenous adminis- 
tration of 100 yg. of triiodothyronine. The results of the follow-up study 
are shown in Table 3. The glomerular filtration rate increased 40 per cent, 


TABLE 3. CHRONIC EFFECTS OF I-TRIIODOTHYRONINE ON 
RENAL FUNCTION AND Cy! 











Cin* Cray F.F. Cy! 

(ec./min.) (cc./min.) (%) (ce./min.) 
Control values 82.4 318 25.9 22.3 
Experimental values 115.8 464 25.0 34.7 
Change.% +40.5 +45.9 —3.5 +55 .6 





* See Table 1 for definition of symbols. 





5 Only two control clearance periods were obtained in Case X. 
6 |-Triiodothyronine was obtained through the courtesy of Smith, Kline and French 
Laboratories, who obtained it from Glaxo Laboratories, where it was synthesized. 
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TaBLe 4. Errects or TSH ON RENAL FUNCTION AND Cy!3! - 











Cin* Cpan F.F. Crs 

(ec./min.) (ec./min.) (%) (ec./min.) 
Control values 98.1 355 27.7 28.0 
Experimental values 111.9 394 28.4 34.6 
Change (%) +14.0 +11.2 +2.4 +23.4 





* See Table 1 for definition of symbols. 


renal plasma flow 46 per cent, and I'*! clearance 56 per cent. The dispro- 
portionate increase in C,"* will be discussed. 


IV. Effects of TSH on renal function and I'*' clearance 


The patient elected for this experiment (Case IX) had undergone sub- 
total thyroidectomy. At the time of the TSH’ study he had been treated 
with desiccated thyroid for six months and was clinically euthyroid. 

After control studies, TSH was administered intramuscularly (25 mg. 
daily) for six days and clearance measurements were repeated. The results 
are shown in Table 4. Glomerular filtration rate and renal plasma flow in- 
creased to a minor degree (14 and 11 per cent, respectively), and I'*! clear- 
ance increased 23 per cent. 


V. Studies following therapy 


Studies subsequent to therapy were obtained on 3 patients—1 with hy- 
perthyroidism and 2 with myxedema. In the hyperthyroid patient (Case 
IIT), renal hemodynamics and I"*' clearance were recorded in the untreated 
state and again nine months following treatment with I"*!, when the pa- 
tient was clinically euthyroid. Clearance data for this patient are summar- 
ized in Table 5. The glomerular filtration rate decreased 19 per cent, renal 
plasma flow 23 per cent, and I'*! clearance 26 per cent. The first of the fol- 
low-up studies on a myxedematous patient (Case VIII) has been discussed 


TABLE 5. RENAL CLEARANCE MEASUREMENTS BEFORE AND AFTER 
THERAPY IN A HYPERTHYROID PATIENT 











Cin* Cran FF. Crs 

(cc./min.) (ce./min.) (%) (ce./min.) 
Control values 145.7 512 28.5 45.6 
Follow-up values 118.3 393 30.2 34.0 
Change (%) —18.8 — 23.3 +5.9 — 25.5 





* See Table 1 for definition of symbols. 





7 Thytropar, obtained from Armour Laboratories. 








1546 CHARLES J. HLAD, JR. AND NEAL 8. BRICKER Volume 14 


TABLE 6. RENAL CLEARANCE MEASUREMENTS BEFORE AND AFTER 
THERAPY IN A MYXEDEMATOUS PATIENT 











Cin* CpaH FF. Qyps 

(ec./min.) (ec./min.) (%) (cc./min.) 
Control values 82.6 476 17.3 29.1 
Follow-up values 98.1 355 27.7 28.0 
Change (%) +18.8 — 25.6 +59.9 —3.8 





* See Table 1 for definition of symbols. 


previously in the section concerning the administration of triiodothyronine 
(Table 3).. This was a relatively short-term experiment and resulted in a 
marked increase in renal clearance values after six days of therapy. The 
second follow-up study in another myxedematous patient covered a longer 
interval. This patient (Case IX), considered previously in the discussion of 
TSH, was originally studied in the myxedematous state at the age of 60. 
Subsequent clearance determinations were made after six months of treat- 
ment with desiccated thyroid. Pre-treatment and post-treatment clearance 
values are shown in Table 6. Contrary to the response noted in the younger 
patient treated with triiodothyronine, renal plasma flow decreased and 
Cy! remained unchanged in this case. Nevertheless, there was a 19 per cent 
rise in glomerular filtration rate. 


DISCUSSION 


The occurrence of increased values for Cin, Cpan, and Tmpan in hyper- 
thyroidism and depressed values in myxedema suggests a definite influence 
of thyroid activity on renal function. It may well be that the changes in 
renal hemodynamics occur as a result of corresponding changes in cardio- 
vascular hemodynamics, and that the alterations of tubular function are a 
reflection of alterations of tissue metabolism. Unfortunately, no data were 
obtained in this study to confirm these impressions. The correlation be- 
tween the metabolic state and renal function appears to be somewhat bet- 
ter defined in the myxedematous than in the hyperthyrcid patients. This 
is shown by the fact that depression of renal functions in the myxedema- 
tous group was somewhat greater and more consistent than the elevation 
observed in the hyperthyroid group. The general tendency for cl2arance 
values to revert towards normal following treatment is in support of the 
concept that renal function is influenced by the metabolic state. 

The clearance of I'*!, as measured in the present studies, should corres- 
pond to the clearance of stable, inorganic iodide. The information obtained 
on the pattern of I’** clearance in thyroid dysfunction may, therefore, be 
of some value in clarifying the mechanism of the renal excretion of the 
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iodide ion. Essentially two possibilities may be considered regarding the in- 
fluence of thyroid function on iodide excretion: 1) that the state of thyroid 
activity influences iodide excretion only through its effects upon glomeru- 
lar filtration rate, and 2) that the thyroid hormone exerts a specific effect 
on the transport of the iodide ion, analogous to the adrenal steroid influence 
on sodium transport. The latter concept, if valid, could establish the pres- 
ence of an active transport mechanism for iodide in the renal tubules. 

In a previous report from this laboratory (13), it was shown that the 
renal clearance of I'*! in euthyroid subjects is a linear function of the glom- 
erular filtration rate, although Cy*! is always considerably less than Cin. 
This relationship, shown as a dotted line in Figure 2, has a linear correla- 
tion coefficient of 0.83. The data for this plot were obtained from clearance 
measurements on 40 euthyroid subjects having a range of glomerular filtra- 
tion rates from 9 to 150 cc./minute. Analysis of the data indicates that a 
considerable percentage of the iodide filtered at the glomerulus is reab- 
sorbed on its way down the tubules. The mechanism of the reabsorption is 
unknown. 

Comparison of the dotted line in Figure 2 with the solid line derived from 


THE RELATIONSHIP BETWEEN CAND Cw 
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Fig. 2. Cin =inulin clearance; Cy*! =I'*! clearance (cc./min.). 
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the thyroid patients indicates that the linearity established for the euthy- 
roid population persists in the hyperthyroid and myxedematous groups. 
Statistically, there is no significant difference between the two functions, 
and thus it appears that all cases have arisen from the same population. On 
the basis of this information, it appears that thyroid activity influences 
iodide excretion indirectly through a filtration-rate effect, rather than 
through any specific action of thyroid hormone at the tubular level. 

A further attempt to discover an active transport system for iodide was 
made in the triiodothyronine experiment. The particular patieat studied 
was selected for three reasons: 1) he was relatively young, 2) the myxedema 
was of relatively short duration, and 3) he had been totally thyroidecto- 
mized and had no evidence of either residual or aberrant thyroid tissue, 
as determined by I*! tracer techniques. 

The disproportionate rise in I'*! clearance (7.e., in excess of C;,) observed 
after a week of triiodothyronine administration is not completely explica- 
ble. It has been noted in previous studies (9) that acute increases in glom- 
erular filtration rate are invariably accompanied by proportionately great- 
er rises in C;"*!, Whether or not the increase in C;, in this experiment may 
be classified as acute, is conjectural and must await further information. 
However, there is no evidence of a definitive nature to indicate a direct ac- 
tion of the hormone at the tubular level. 

A final attempt was made to demonstrate a direct hormonal influence on 
iodide transport by the administration of TSH. A treated thyroidecto- 
mized myxedematous patient was selected for this study for two reasons: 
1) the absence of appreciable thyroid tissue should have minimized the in- 
crease in thyroid hormone synthesis secondary to stimulation by TSH, and 
2) long-term therapy with desiccated thyroid should have reduced the vari- 
ation in endogenous TSH levels, a state which might theoretically exist in 
an untreated myxedematous patient. | 

The elevation of C;, subsequent to TSH administration may have occur- 
red as a result of: 1) random variation, 2) a direct effect of the TSH prep- 
aration per se or contaminants therein upon cardiovascular or renal hemo- 
dynamics, or 3) a response of some residual thyroid tissue to TSH stimula- 
tion, with a secondary increase in renal glomerular filtration rate and renal 
plasma flow attendant upon an increased metabolic rate. The increase in 
Cy out of proportion to Ci, again is not completely explicable and the 
same comments apply as were previously cited in the discussion of the 
triiodothyronine study. The provisional conclusions are that the TSH 
effects do not establish the presence of an active iodide transport system. 


SUMMARY AND CONCLUSIONS 


Renal function studies have been performed on 4 patients with hyper- 
thyroidism, 5 patients with primary myxedema, and 2 patients with pan- 
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hypopituitarism and probable secondary hypothyroidism. Glomerular fil- 
tration rate, renal plasma flow, and Tm pax values were elevated in the hy- 
perthyroid group and depressed in the myxedematous group. Following 
therapy in 1 hyperthyroid patient, renal functions were reversed toward 
normal. Following long-term therapy in 1 myxedematous patient, the 
glomerular filtration rate increased despite a fall in renal plasma flow. 
Triiodothyronine administered intravenously to an untreated myxedema- 
tous patient for a period of six days induced a striking increase in renal 
glomerular filtration rate and renal plasma flow. It has been concluded 
that the state of thyroid activity exerts a definite effect on renal hemo- 
dynamics and tubular function. 

The clearance of I'*! (Cy) in hyperthyroid and myxedematous patients 
has been found to be a linear function of the glomerular filtration rate. 
Thus, because C?" varies with inulin clearance (C;,), Cy! is increased in 
liyperthyroidism and decreased in myxedema. It should be emphasized 
that the values for Cy*! in both greups of patients are comparable to those 
obtained in euthyroid subjects having the same range of glomerular filtra- 
tion rates. Although triiodothyronine in an untreated myxedematous pa- 
tient, and TSH in a treated myxedematous patient, produced an increase 
in Cyt out of proportion to the increase in C;,, no definite evidence of an 
active transport mechanism for iodide was obtained. It has been provision- — 
ally concluded that the state of thyroid activity influences the renal excre- 
tion of icdide indirectly through a filtration-rate effect, but that there is no 
apparent specific influence of thyroid or thyrotropic hormone at the fubu- 
lar level. 
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Teaching Clinic 





INCOMPLETE GROWTH ASSOCIATED WITH 
HYPOTHYROIDISM 


F THYROID function has been normal during the first years of life, 

the stigmata of cretinism may often be lacking in an individual with 
failure of thyroid function, even if the deficiency occurs before the comple- 
tion of puberty. The development of hypothyroidism before completion of 
puberty may lead to incomplete growth and failure of fusion of bony epiphy- 
ses. Absence of the classic picture of myxedema or dwarfism may account 
in part for the fact that, in adolescents and adults, cases of incomplete 
growth associated with hypothyroidism have remained undiagnosed for 
years (1, 2). In view of these difficulties of diagnosis, and because the ad- 
ministration of desiccated thyroid to these patients results in such dra- 
matic improvement, the following case presentation is made and discussed. 


CASE HISTORY 


A.D., a white school-girl, 18 years of age, entered the University Hospital October 
9, 1952, for investigation of her “‘failure to grow” and “sore back.” The patient’s mother 
had had symptoms and signs of toxemia of pregnancy for a few months before, during, 
and a few days after the delivery of this child. The child was normal at birth, however, 
and weighed 7 pounds 4 ounces. She was followed regularly in a Well Baby Clinic and won 
a prize at the age of 9 months for being one of the healthier babies. She walked and talked 
as expected, and dentition started normally. The first indication of aberration of her 
growth and development came when she was asked to repeat the first grade. She later 
spent two years each in the second, third, sixth, and seventh grades. This misfortune 
was attributed primarily to difficulty with arithmetic, although she was also below aver- 
age in other subjects. When the patient was 10 years of age, the mother noted that this 
child seemed to be somewhat shorter than other children of her age. She appeared to be 
unusually pale, listless and slow; she was also overweight and compulsively method- 
ical. In addition, it was noted that she had a waddling gait and often complained 
of pains in the lumbar spine and left thigh. A chiropractor is said to have discovered that 
she was anemic and treated her with iron pills. Roentgenograms of the spine and pelvis 
at this time were reported to show a “dislocated vertebra” and marked abnormality of 
the hip bones. The patient was treated by restriction of activity, calcium tablets by 
mouth, and massage and manipulation intermittently until the present admission. At 
the age of 13 years, she was given a mental test at school and was found to have the intelli- 
gence of an 8-year-old. The only other complaints on admission were a chronically stuffy 
nose and the appearance of from three to five drops of milky discharge from both nipples 
two months before admission, with no accompanying pain or blood. There was no his- 
tory of cold intolerance, fainting spells, or symptoms of hypoglycemia. There had been 
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no growth of axillary or pubic hair. No history of renal or allergic disease could be elicited. 
Food intake was small, but balanced. The patient had suffered from constipation most of 
her life. Menses started at the age of 15 years and periods came at 30-day to 130-day 
intervals thereafter. She used three or four pads a day, and the flow usually persisted for 
seven days. She had had no operations, hospitalizations, or accidents. The only infectious 
diseases were mild episodes of measles and mumps. The mother was 5 feet tall, the father 
5 feet 114 inches, one sister 5 feet 8 inches, and the other sister 5 feet 4 inches. There was 





Fig. 1. Patient before beginning treatment. 


no history of thyroid disease in the family. At the time of admission, the patient was in 
the ninth grade in school. She showed no interest in boys and mainly enjoyed playing 
with her dog and dolls. 

The patient’s general appearance on admission may be seen in Figure 1. She was 4 
feet 1 inch tall. Her head-to-pubis height was 26 inches, and pubis-to-floor height was 
23 inches, with a lower-to-total height ratio of less than 0.5. The blood pressure was 84/70 
mm. of Hg in the right arm, reclining. The radial pulse rate was 72 beats per minute. 
Generally, the patient was slow of speech, moderately obese, and had a ‘moon face.” 
No axillary or pubic hair was present. Visual fields were normal. Many teeth were carious 
and secondary dentition was retarded. No abnormality of the thyroid was palpable. 
The breasts were pubertal. The external genitalia and the pelvic organs were normal for 
a girl of 18 years, except for the absence of pubic hair. Relaxation of the Achilles tendon 


jerk was delayed after contraction. 
Repeated urine and stool analyses gave normal results. The blood hemoglobin level 
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Fig. 2. Roentgenograms of A) the lumbar spine, B) pelvis, and C) wrists, before 
treatment (October 24, 1952). - 
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was 11.5 Gm. per 100 ml. of blood, the red blood cell count was 3,130,000 per cu. mm. and 
the total white and differential cell counts weré normal. The blood Kahn reaction was 
negative. Basal metabolic rates were —17 and —25 per cent, with a basal pulse rate of 
68 and 72 beats per minute, respectively. The total serum cholesterol level was elevated 
to 339 mg. per 100 ml. The serum hormonal iodine concentration was lowered to 1.1 
gamma, with an inorganic iodine of 1.0 gamma per 100 ml. The blood nonprotein nitro- 
gen level was 36 mg., inorganic serum phosphorus 4.0 mg., and fasting blood sugar 
64 mg. per 100 ml. The urinary 17-ketosteroid excretion (hereafter referred to as 17-KS) 
was-2.5 mg. per twenty-four hours. After 20 units of ACTH had been given intravenously 
over an eight-hour period, the 17-KS excretion was increased to 8.5 mg. per twenty- 
four hours. During the first hour of this test, the total eosinophils had dropped from 83 
to 0 per cu. mm. of blood. The pituitary follicle-stimulating hormone excretion (here- 
after referred to as FSH) was below the normal limits of 6.6 mouse units per day. The 
urinary éstrogen excretion was normal at 8 rat units per day. 

Roentgenograms of the spine are presented in Figure 2-A,B. They show pronounced 
under-development of each vertebral body with maintenance of many infantile vertebral 
characteristics, namely, biconvex surfaces, relative increase of intervertebral-disc spaces 
and prominent anterior notching. In normal girls the secondary vertebral centers of 
ossification appear at 9-12 years of age and are solidly fused at 15 years, but this patient 
had only a few secondary ossification centers in the lumbar spine, and these were under- 
developed and unfused to the corresponding vertebral bodies. The borders of several of 
the vertebral bodies had a scalloped appearance representing irregular conversion of 
cartilage to bone, in keeping with the marked undermaturation of the entire skeleton. 
Figure 2B shows the lumbar spine and pelvis in antero-posterior projection. The pelvis 
was increased in its lateral diameter and appeared somewhat shortened in the antero- 
posterior diameter. Each acetabulum had a scalloped appearance—again representative 
of retarded skeletal development. Bilateral coxa vara deformity was evident and each 
femoral neck was shortened. There was underdevelopment and flattening of each capital 
femoral epiphysis. The irregular mineralization of each acetabulum and the fragmented 
appearance of each capital femoral epiphysis suggested to the roentgenologist hypopthy- 
roidism and epiphyseal dysgenesis. Films of the hands (Fig. 2C) showed eight under- 
developed carpal ossification centers; and none of the secondary epiphyseal centers was 
fused to the corresponding shafts. Epiphyseal lines between the shafts and the secondary 
epiphyses of each of the carpal bones and phalanges as well as the radius and ulna were 
clearly seen and indicated failure of fusion of these epiphyses. Skull films are not repro- 
duced here, but they showed only delayed eruption of several teeth and underdevelop- 
ment of the frontal and sphenoid sinuses. The sella turcica measured 11.0 by 10.0 mm.— 
within the normal range of size for her chronologic age (3). According to Todd’s Atlas 
(4), the roentgenograms of the wrists shown here would be compatible with a bone-age 
between the standards of 8 years 9 months and 9 years 3 months. Skeletal development 
elsewhere was roughly commensurate. 


DIFFERENTIAL DIAGNOSIS 


Achondroplasia was considered in the differential diagnosis. Achondro- 
plastic dwarfs characteristically have short arms and legs in relation to 
trunk length, and are euthyroid. The family history did not suggest that 
the patient suffered from hereditary short stature and, in addition, the 
roentgenograms showed delayed maturation of bone. The patient’s obesity 
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Fig. 3. Roentgenograms taken on December 2, 1953, after thirteen months of 
administration of large doses of thyroxine (cf. Fig. 2). 
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was strongly against malnutrition as a cause of retarded growth. Short 
stature due to insulin insufficiency was ruled out by the history, the low- 
normal fasting blood sugar level, and a negative urinary Benedict’s reac- 
tion. ‘‘Renal rickets” as a cause of short stature was unlikely, in view of a 
normal concentration of blood nonprotein nitrogen the lack of abnormal 
findings on examination of the urine, and total absence of characteristic 
roentgenologic signs. 

The mental retardation, dry skin, delayed relaxation of reflexes, low 
BMR, high serum cholesterol and low serum hormonal iodine levels, and 
roentgen evidences in the bony skeleton all indicated that hypothyroidism 
was present and should be considered the cause of incomplete growth, un- 
less found to be secondary to hypopituitarism. Hypopituitarism, if present, 
would result in a decreased production .of other hormones essential for 
growth, as well as in a decreased production of thyroid-stimulating hor- 
mone. Primary hypothyroidism usually causes much more marked retarda- 
tion of bone growth and maturation than does hypopituitarism. 

It was important to decide whether the retarded growth was due to hypo- 
pituitarism or to primary hypothyroidism, because it has been observed 
that desiccated thyroid given to patients with hypopituitarism may make 
them worse or actually precipitate untimely death, due to the production 
of acute adrenocortical insufficiency (5). Thyroid hypofunction due to pi- 
tuitary hypofunction was suggested by the following clinical features: the 
patient was childlike, had not exhibited pubertal sex interest, had a nor- 
mal voice, and showed delayed skeletal: growth and maturation. The low 
urinary excretions of pituitary-FSH and of 17-KS could occur in either 
hypopituitarism or primary hypothyroidism. 

Primary thyroid hypofunction, on the other hand, was suggested by 
several features. First, the patient was apparently normal until the age of 
5 years or later, whereas pituitary dwarfs are said to undergo their diffi- 
culty in the period from birth to maturity (6). The point should be made 
here that cretinism, or thyroid aplasia, starts in utero. Infantile myxedema, 
or thyroid aplasia or hypoplasia, is thought to start in the first year of ex- 
tra-uterine life. Juvenile hypothyroidism is thought to start in early or late 
childhood or puberty. This patient was judged to have juvenile hypothy- 
roidism, because she apparently was normal until she was 5 years old. 
These cases are difficult to diagnose early, mainly because when the physi- 
cian thinks of the possibility of a child having hypothyroidism as a cause 
of abnormal appearance or behavior, he is apt to think of the classic pic- 
ture of a cretin, with a big tongue, pot belly, and umbilical hernia. Chil- 
dren in whom the hypothyroidism occurs after they have learned to walk 
and talk normally, may show few, if any, conventional stigmata of cretin- 
ism. In the case presented here, mental retardation was another feature in 
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favor of the diagnosis of primary hypothyroidism as a cause of dwarfing. 
The hypopituitary dwarf usually has normal mentality. In our patient, the 
normal onset and relatively normal continuance of menstruation would 
have been very unusual if she had had hypopituitarism. The point should be 
stressed that the presence of menstruation in a patient with hypothyroidism is 
one of the most important pieces of clinical evidence for ruling out primary hy- 
popituitarism as the cause of the hypothyroidism. Relatively normal breasts 
and normal findings on pelvic examination were also points in favor of 
primary hypothyroidism and against hypopituitarism. Absence of pubic 
and axillary hair can occur in either condition. The anterior fontanelle was 
closed in our patient, as is usually the case in juvenile hypothyroidism; 
closure is commonly delayed in hypopituitarism. This girl had been re- 
markably free of infectious disease, whereas the pituitary dwarf is said to 
have poor resistance to infection (7). Her urinary estrogen excretion was 
within normal limits, whereas in hypopituitarism it is especially low, be- 
cause not only are the ovaries underactive, but the adrenals may eliminate 
less estrogen than usual. Lastly, the value for urinary 17-KS is usually 
much lower in hypopituitarism than the value found in this patient, which 
was compatible with that found in myxedematous subjects. 


TREATMENT 


The final test in proving the diagnosis of incomplete growth due to pri- 
mary hypothyroidism was to observe the patient’s response to the adminis- 
tration of thyroid hormone. When retardation of growth and decreased 
pituitary and adrenal function are due to deficiency of thyroid hormone, 
then administration of thyroid hormone should make the patient feel well, 
cause relatively rapid growth, and restore urinary FSH and 17-KS levels 
to normal. Administration of thyroid hormone alone to a patient with hy- 
popituitarism, on the contrary, usually makes the patient feel no better or 
actually worse (5), and will not alleviate symptoms and signs of pituitary 
and adrenocortical hypofunction. The average patient with primary hypo- 
thyroidism is adequately treated with 1} to 2 grains of desiccated thyroid a 
day and almost never requires more than 3 grains a day (8). The accepted 
treatment of choice, therefore, is to start out with } to 4 grain of desiccated 
thyroid per day and raise the dosage by 3 grain a day, at monthly intervals, 
to the level of tolerance. The patient reported here was started on 0.1 mg. 
of sodium-l-thyroxine (Elthrin) daily on October 31, 1952, and was then 
discharged from the hospital. 

She returned at intervals of two to three months for the following year. 
On each return visit, she was re-evaluated clinically and by laboratory 
tests, and her dosage of thyroxine was increased, as shown in Table 1. She 
grew 13 inches during the first four months of thyroxine therapy. The thy- 
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roxine dosage during this first interval was apparently great enough to re- 
store her basal metabolism to a normal level or perhaps slightly above. The 
gain in height, the loss of 6 pounds in weight, and the return to normal of 
the basal metabolic rate, the serum cholesterol concentration, the basal 
pulse rate, and especially the urinary 17-KS and FSH, confirmed the diag- 
nosis of hypothyroidism as the cause of the incomplete growth. The dose 
of thyroxine was then increased fourfold. 

The patient grew 1 inch during the next three months on this increased 
dosage of thyroxine. Roentgenograms of the wrists showed an increase in 
bone age of three years during a period of seven months of thyroxine ther- 
apy. Roentgenograms of the spine showed an increase in vertical height of 
all vertebral bodies, the appearance of additional secondary ossification 
centers, an increase of overall size of the pelvis, and remarkable maturation 
of the capital femoral epiphysis and epiphyses of the greater and lesser 
_trochanters. These changes continued and the appearance of the skeleton in 
December 1953, after thirteen months of thyroxine therapy, is shown in 
Figure 3-A, B and C. 

It should be.stressed that it is inadvisabie to induce hyperthyroidism in 
these patients as was done here, since following its advent there was ap- 
parently a decrease in the patient’s urinary 17-KS, FSH and estrogen ex- 
cretion. At the time of her last visit in December 1953, measurements _ 
showed that she had grown a total of 5 inches in height during thirteen 
months of thyroxine therapy. The patient’s mother wrote in January 1954 
that the patient had suddenly started to lose more ‘‘baby teeth” and that 
new teeth were appearing in their place. 

WiuuraM H. Bererwartes, M.D. 
University Hospital, 
Ann Arbor, Michigan 
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Editorial 





CLASSIFICATION OF TESTICULAR DISORDERS 


RECENT paper by Albert and his associates (1) has again brought to 
the fore the very difficult problem of establishing a clinical classifica- 
tion of testicular defects. In the light of several years of an obviously broad 
experience studying testicular biopsy specimens, these authors have sug- 
gested a new classification in which the principal categories are based ex- 
clusively upon the pathology and histopathology of the testes. The previ- 
ous Classification efforts of Heller and Nelson (2) and of Howard (3) and 
his associates were based in essence upon the level of urinary gonadotropin 
excretion, though Heller and Nelson felt that for the sake of convenience 
the therapeutic response to chorionic gonadotropin could be equated clini- 
cally with urinary assay results. All three groups have fully utilized the 
history, physical diagnostic criteria and other laboratory results (urinary 
17-ketosteroids, semen analysis) for delineating sub-groups and, as a mat- 
ter of fact, patients generally fit into the same group in each of the systems. 
Each classification, consequently, may be judged on its virtues as an en- 
during means of organizing and thinking about diseases affecting the testis. 
Ideally, a clinical classification should not merely convey an appearance 
of orderliness to the grouping of a series of related disorders. The system 
should be meaningful in terms of the pathologic physiology and etiology 
of the condition, uncomplicated, easy to remember, and as useful to the 
general medical practitioner as to the specialist. Furthermore, it should not 
be so rigid as to preclude the ready incorporation of new syndromes when 
they are discovered and understood.. 

The Mayo group have criticized the system of Heller and Nelson on the 
basis of its rigidity, awkwardness of terminology and the time required for 
a therapeutic trial with chorionic gonadotropin. They have joined with 
others in criticizing the looseness of the term ““FSH” as used by Howard 
et al., pointing out that urinary gonadotropins are a mixture of follicle- 
stimulating and luteinizing hormone and that the difficulties of present 
methodology have even prevented a determination of the relative amounts 
of each in the normal man. However, in surmounting these difficulties 
Albert and his associates have made a proposal which presents other serious 
disadvantages. They would divide gonadal defects in the male into four 
major numbered categories: 

I. Differentiated Leydig cells absent or atrophic, 
II. Differentiated Leydig cells present, 
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III. Lesion in both interstitial and tubular tissue, and 

IV. Mixture of two or more diseases occurring in the same testis. 
Each principal group is appropriately subdivided in accordance with the 
microscopic appearance of the Leydig cells or tubules, the time of onset of 
the disease (before or after puberty) and the results of other clinical or 
laboratory findings. For example, the syndrome of small testes, seminifer- 
ous tubule sclerosis, gynecomastia, high urinary gonadotropin titers and a 
variable hypogonadism described by Klinefelter e¢ al. (4) becomes II A-1 
or II A-2, depending upon the presumed time of onset. Although it has no 
descriptive value, ‘‘Klinefelter syndrome” does not seem likely to be re- 
placed by “‘“Hypogonadism II A-1.’”’ Despite this commendable organiza- 
tional effort which is of undoubted value to Albert and his associates in 
assembling their data, such a numerical and lettered classification could 
not be expected to gain acceptance even among experts, because of the dif- 
ficulty in keeping such a scheme in mind. 

Moreover the proposal that a clinical endocrinologic classification could 
be based primarily upon morphologic features of the testes exaggerates 
the pathologist’s ability to make dynamic interpretations with presently 
available staining techniques. Several examples of serious disagreements 
between the three groups mentioned should suffice to illustrate this point. 
Heller and Nelson described abnormalities in the Leydig cells of men ~ 
thought to have the “male climacteric’’; Sniffen and associates (5) could 
detect no abnormalities in these cells in men who otherwise fit the same 
description. Sniffen et al. and Nelson and Heller (6) are in disagreement as 
to whether it is the basement membrane or the tunica propria which 
thickens in some degenerative disorders of the seminiferous tubules. In 
calling attention to these areas of disagreement it is not our intention to 
take issue with the view of Albert and his associates that the examination 
of testicular biopsy specimens is probably the most valuable diagnostic 
procedure available for the evaluation of testicular disorders. But when 
biopsy evaluation is suggested as the basis for a “universal’’ classification, 
its deficiencies must be pointed out. 

If the pathologic appearance of the testes were to be the basis for . 
cataloging any testicular disorders, it would seem to be most applicable for 
those patients with disturbed spermatogenesis (oligospermia or azoosper- 
mia) but no evidence of an androgen deficiency. In some of these individu- 
als seminiferous tubule damage is the result of exposure to destructive 
agents such as x-radiation, the elevated testicular temperature of crypt- 
orchidism, or the residual from infectious involvement; and these causes 
can often be deduced from the biopsy. However, the explanation is not 
apparent in most sterile or subfertile men. Three types of spermatogenic 
defects have been described (5) in such cases: 1) hypospermatogenesis, in 
which there is a generalized decrease in spermatogenic activity; 2) an ar- 
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rest of the maturation process in most of the tubules examined, and 3) the 
almost complete absence of germ cells, with apparently normal Sertoli 
cells. These categories are not very restrictive and will probably be broken 
down into sub-groups which may be more meaningful as experience grows. 
Accordingly, at this time, a classification of these cases based primarily 
upon tubular pathology can be only preliminary. Classifying them under 
“differentiated Leydig cells present’’ (Albert et al.) or mostly under ‘‘con- 
ditions with normal FSH excretion” (Howard et al.) fails to emphasize the 
cardinal feature, which is dyspermia without other evidence of hypogonad- 
ism. 

Furthermore both of these systems imply that there is no endocrine 
cause for such spermatogenic defects. That more subtle endocrinologic 
disorders than are presently detectable may be etiologically important in 
some of these conditions has been suggested by the case study of a 28- 
year-old man who suffered from a benign adrenal tumor which had been 
secreting moderate, mildly “feminizing’’ amounts of estrogen for sixteen 
years (7). He had differentiated Leydig cells, a persistent oligospermia and 
seminiferous tubules which exhibited a suppression of all elements from 
spermatogonia to sperm. One year after removal of the adrenal tumor the 
testicular biopsy specimen was normal. Thus in this instance hyposperma- 
togenesis was attributable to a chronic moderate hypersecretion of estrogen 
and was completely reversible upon removal of the cause. 

In their efforts to encompass these spermatogenic disorders and androgen 
deficiency states in an integrated classification investigators have been 
compelled to depend both in organization and nomenclature upon one 
criterion or,observation rather than upon broader endocrinologic concepts. 
Such an orientation fails to convey a sense of meaning to the various cate- 
gories and consequently runs the risk of falling by its own weight. The only 
alternative at this time appears to be the abandonment of attempts to 
establish a closely knit organization of all testicular diseases, systematizing 
only those disorders which are more thoroughly understood. 

The advances achieved by the correlation of the clinical picture, testicu- 
lar biopsies, gonadotropin assays, 17-ketosteroid determinations and other 
laboratory procedures facilitate a simple, broadly based classification for 
androgen-deficient states. This can be most conveniently accomplished by 
employing conventional terminology—eunuchoidism and hypogonadism— 
modifying each term in accordance with the presumed origin of the diffi- 
culty. The term primary would thus indicate a testicular source and the 
term gonadotropic would point to a pituitary source. Hypogonadism can 
be used in its more restrictive sense of an androgen deficiency alone, in 
patients with intact spermatogenesis (2, 8, 9). Prepubertal or postpubertal 
onset can be readily designated. The very interesting, but poorly under- 
stood Klinefelter syndrome does not fit conveniently into any system; it 
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therefore seems wiser for it to remain unclassified until future develop- 
ments give a clearer indication of its pathogenesis. As has been indicated, 
the same general situation applies in the relatively numerous cases of 
sterility. 

The study of testicular pathology will certainly continue to contribute 
to our understanding of these problems, but the paramc int need is for the 
development of specific, highly sensitive, quantitative techniques for 
estimating the titers of circulating follicle-stimulating hormone, interstitial- 
cell-stimulating hormone, androgen and estrogen. Although the procedures 
presently available have been valuable in studying patients with eunuch- 
oidism or distinct hypogonadism, they are not sufficiently sensitive to de- 
fine a more occult endocrine dysfunction. Perhaps when greatly improved 
assay techniques have been developed and employed in the study of these 
problems, a more comprehensive endocrinologic classification of testicular 


disorders will be in order. 
Ricuarp L. Lanpav, M.D. 


Department of Medicine, 
University of Chicago, 
Chicago 37, Ill. 
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Letters to the Editor 





THE PHYSIOLOGIC EFFECTIVENESS OF PROGES- 
TERONE VAGINAL SUPPOSITORIES 


To THE EpiTor: 


For some time the belief has been current that progesterone, when in-- 
gested, is totally void of physiologic activity, and that only progesterone 
administered parenterally provokes histologic and clinical response. Al- 
though in 1944 the use of progesterone perlingually was shown to be 
effective (1), it was not until 1950 that sufficient evidence was provided 
to prove that ingested progesterone is utilized and not wholly destroyed 
nor so rapidly deactivated as to be physiologically ineffective. The effective 
dose, however, proved to be three to five times greater than the sublingual 
dose (2). When progesterone is used sublingually, it is difficult for some 
women to refrain from swallowing it as rapidly as it dissolves, thereby 
reducing the value of this mode of administration. This handicap may be 
circumvented if the progesterone is administered by way of the vagina in 
the form of suppositories.1 The purpose of this communication is to record 
the fact that progesterone used in this manner is readily absorbable, 
utilizable and, in our experience, greater in potency and clinical effective- 
ness than progesterone used sublingually. 

In order to demonstrate that progesterone is absorbed when adminis- 
tered by the vaginal route in the form of suppositories (25 to 50 mg.), and 
that not only local but systemic effects are obtained, studies were made 
along the following lines: 

1. Thermogenic influence as recorded by basal temperature records. 

. The inhibition of arborization (fern phenomenon) of cervical mucus. 
Changes in vaginal cytology. 

Induction of secretory activity in the endometrium. 

Urinary pregnanediol excretion. 

Withdrawal bleeding in amenorrheie women. 

In amenorrheic women the basal temperature record shows a uniphasic 
curve. Following therapy with progesterone suppositories, just as with 
parenteral progesterone, a thermogenic response occurs. There is a rise in 
basal temperature of 3-1 degree within twenty-four to thirty-six hours and 
the temperature remains elevated during the period of hormonal therapy, 


Pop wo 





! Colprosterone-free progesterone in a special carbowax and lactose base, supplied 
through the courtesy of Ayerst, McKenna & Harrison, New York, N. Y. 
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dropping precipitously to the basal level within twenty-four hours after 
omission. 

The cervical mucus in women with amenorrhea is abundant and clear, 
provided intrinsic or extrinsic estrogen levels are adequate. The cervical 
mucus, when spread along a slide, will show fern-like arborization when 
dry. The administration of progesterone intramuscularly for several days 
in sufficient dosage will inhibit the ability of cervical mucus to crystallize 
on drying in this arboreal form. In our studies, such inhibition was also 
produced after five to ten days of medication with progesterone sup- 
positories. 

Vaginal smears obtained from amenorrheic women are, as a rule, typi- 
cally estrogenic or follicular in type, provided there is adequate intrinsic 
estrogen. Following progesterone suppository medication, we observed in- 
creased desquamation and clumping of the vaginal epithelial cells, similar 
to that seen normally in the luteal phase of the cycle. 

Histologic study of tissue obtained by suction currettage of the uterine 
cavity of amenorrheic women may reveal either an atrophic endometrium, 
or one which shows persistent estrogenic, proliferative, or cystic glandular 
hyperplasia. The administration of progesterone intramuscularly in doses 
of 25 mg. per day for five to ten days will frequently produce changes 
consistent with a secretory type of endometrium, varying from imperfect to 
decidual. Endometrial biopsy was attempted 32 times in 19 patients. On 8 
occasions endometrial biopsy specimens were obtained before and after 
therapy with vaginal progesterone suppositories, and in 5 instances the 
change from an estrogenic endometrium to an imperfect progestinal or 
imperfect secretory type was observed; in 3, no change occurred. On 16 
occasions only post-therapy biopsy specimens were obtained, since the 
basal temperature record revealed that the endometrium was in the an- 
ovulatory phase. Of these, 10 showed no change, and 5 showed imperfect 
secretory changes. In 1 instance, withdrawal bleeding was delayed and 
ovulation set in spontaneously during therapy; when suction curettage 
was performed on the first day of bleeding an excellent specimen of proges- 
tational endometrium was obtained. It would appear, therefore, that 125 
mg. to 250 mg. of progesterone: administered by the vaginal route can 
induce some secretory changes in the endometrium in over 40 per cent of 
the trials. In this respect, progesterone given in the form of suppositories 
in the dosage cited is somewhat less effective than when given intramuscu- 
larly, but slightly more effective than either ethisterone’ or progesterone 





2 Ethisterone (17-ethynyltestosterone; anhydrohydroxyprogesterone; pregnenino- 
lone), a synthetic steroid with progesterone-like properties, is as effective when ingested 
as when used sublingually. Ethisterone is not metabolized to, or excreted as, pregnane- 
diol. : 
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perlingually in similar dosage, and far more effective than progesterone 
orally (the latter being incapable of inducing changes even in much larger 
dosage) (3). 

Urinary pregnanediol determinations were made in 8 patients, and 34 
assays were performed before and after progesterone suppository medica- 
tion. In only 1 instance was there a significant rise in urinary pregnanediol 
excretion during therapy—from 0.25 mg. to 2.93 mg. per twenty-four 
hours—and this fell to 0.45 mg. on the last day of treatment. In all the 
others there were no significant increases; but some of these same patients, 
while receiving progesterone by ingestion, showed elevated urinary preg- 
nanediol titers varying from 3.5 to 8.5 mg. and in some instances up to 30 
mg. per 24-hour specimen. However, the dosage of oral progesterone was 
five to ten times that of the vaginal dosage. It would appear then that the 
clinical effectiveness, as demonstrated by the induction of withdrawal 
bleeding, need not be equated with pregnanediol levels. 

One of the best indices of progesterone utilization is the ability of this 
hormone to induce withdrawal bleeding in amenorrheic women. Amenor- 
rheic patients were divided into two groups, viz., those with, and those 
without adequate intrinsic estrogen production, as judged by study of 
vaginal cytology. The latter were primed with estrogens. Progesterone 
suppositories were administered in doses of 25 to 50 mg. for five to ten 
days. In many instances, however, the therapy was employed for only five 
days in a dosage of 25 mg. per suppository. Withdrawal bleeding occurred 
in 131 instances following 144 trials (90.9 per cent). These results are al- 
most identical with those obtained in similar studies employing a total of 
150 mg. of ethisterone or 450 mg. of progesterone orally over a period of 
five days (4). The adequacy of progesterone vaginal suppository medica- 
tion from the clinical point of view is therefore substantiated. 

Progesterone administered in the form of vaginal suppositories is ab- 
sorbed and is clinically effective; the potency is comparable to that of 
ethisterone orally. Since progesterone is less expensive than ethisterone, it 
would appear that an economical and convenient method for progesterone 
therapy has been made available. Furthermore, as intramuscular injections 
of progesterone cause more pain than similar injections of other steroids 
this discomfort may be avoided by using progesterone in the form of 
vaginal suppositories. 

Rosert B. GREENBLATT, M.D. 


Medical College of Georgia, 
Augusta, Georgia 
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PROGESTERONE ‘‘ANESTHESIA”’ IN 
HUMAN SUBJECTS 


To THE Epiror: 


The anesthetic effects of large doses of steroids administered to labora- 
tory animals by the intravenous or intraperitoneal routes are well known 
since the original reports of Selye (1, 2). To our knowledge, however, no 
one has reported such effects in human subjects. The observations we 
present here may still leave much to be desired in the way of conclusive 
evidence that progesterone has an anesthetic effect in humans when ad- - 
ministered in sufficiently high dosage by the intravenous route. The con- 
sistency with which the intravenous administration of large doses of this 
hormone has been associated with somnolence, and the lack of such an 
association with the administration of control solutions, however, prompts 
us to believe that progesterone does have an anesthetic effect in human 
subjects as well as in animals, and that the somnolence we have observed 
is simply the effect of a minimal anesthetic dose. 

The observation of somnolence has been made under the following cir- 
cumstances. Four patients with carcinoma of the cervix were each treated 
with 500.0 mg. of progesterone daily, the total daily dose being adminis- 
tered intravenously within a period of an hour in a volume of 1000.0 cc. 
The solutions were prepared as previously described (3, 4). Each of these 
patients fell asleep during the first five to fifteen minutes of the period of 
administration, remained asleep throughout the hour, and for from one to 
two hours after the end of the administration period. All injections were 
made in the morning, between 7:30 a.m. and 10:30 a.m. None of the pa- 
tients was given any other medication for a period of at least ten hours 
preceding the injection of the progesterone, and received none during the 
period of administration itself. Three of these patients received ten such 
daily injections, and 1 received eight injections. Each fell asleep each time 
the hormone was administered but there was a tendency, toward the end 
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of the eight or ten day period, for the sleep to be lighter and the latent 
period longer. It was possible to arouse these patients from their sleep by 
tactile stimuli and, with greater difficulty, by auditory stimuli; however, 
none of them could be kept in an aroused state during the entire hour or, 
as a matter of fact, for longer than a few minutes. 

Nine patients in early pregnancy were each given a single intravenous 
infusion of 200.0 mg. of progesterone in a volume of 350.0 cc., prepared as 
previously described (3, 4). The period of administration was ten minutes. 
Each of these patients fell asleep by the end of the period of administration, 
and remained so for periods of fifteen to thirty minutes. Like the first 
group, they could be aroused only with difficulty. These patients also were 
not given any other medications before or during the period of injection of 
the hormone. 

Six patients in early labor, unmedicated in any way prior to the adminis- 
tration of progesterone, were each given 250.0 mg. of progesterone in a 
volume of 1000.0 cc. over a period of an hour. Four of these patients fell 
asleep during the administration of the hormone, the latent period ranging 
from fifteen to thirty minutes; the duration of sleep following the cessation 
of the infusion was from fifteen to thirty minutes. The sleep induced by 
this dosage was lighter than that induced by either of the previous two 
dosages. 

On the other hand, the injection within periods of ten to fifteen minutes 
of 100.0 mg. of progesterone to each of 3 feeble-minded women did not 
result in somnolence of any degree. Four patients in early labor were in- 
jected with control solutions of the same volume and of the same albumin 
and propylene-glycol concentration as the 250-mg. progesterone solutions 
given to 6 patients in labor; 3 of these remained entirely awake during the 
procedure, and 1 became temporarily very sleepy but was easily aroused. 
Five other subjects, 4 of them with cervical carcinoma, and 1 a volunteer 
nurse, all similar in age to the 4 carcinoma patients treated with proges- 
terone, were each given an hour-long infusion of a solution of identical 
volume and of the same albumin and propylene-glycol concentration as the 
500.0-mg. progesterone solutions. None of these patients fell asleep during 
the procedure, nor did any of them show the least signs of impending 
somnolence. Preceding medication in all of these control patients was not 
prohibited, except for analeptic drugs. 

Thus, although the criteria for true, or complete anesthesia have obvi- 
ously not been met in these observations, the fact that intravenous 
progesterone in adequate amounts almost consistently has a hypnotic effect 
would indicate that, if the dose were sufficiently large, true anesthesia 
could be induced. We have not attempted to find such a dose, mainly be- 
cause of reservations regarding the permanence of anesthesia induced in 
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this manner, but also because of the tremendous doses of albumin that 
would be required (a 500.0-mg. dose of progesterone requires 450.0 cc. of 
concentrated serum albumin for solution) and the possible effects of these 
amounts of albumin on the heart and kidneys. 
WiLuiAM Merrryman, M.D. 
RicHarD Borman, M.D. 
Lioyp Barngs, M.D. 
Irvine Rorucuitp, Px.D. 
The Department of Obstetrics 
and Gynecology, 
Ohio State University, 
Columbus, Ohio 
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“WAS IST DIE URSACHE?’’* 


To THE Ep:ror: 


In their interesting Teaching Clinic on hyperparathyroidism in your 
August 1953 issue, Howard et al. (1) mention the fact that peptic ulcer is 
seen in a surprisingly large number of patients with hyperparathyroidism. 
They state that in 15 per cent of the Johns Hopkins cases of hyperpara- 
thyroidism there was coexistent peptic ulcer. In a few case reports (2-6), 
the two conditions have been described ag occurring together and inter- 
dependence has been implied. A cause-and-effect relationship has been 
postulated between ulcer therapy and the development of hyperparathy- 
roidism. However, a satisfactory explanation of the coexistence of these 





* Albright, F.: A page out of the history of hyperparathyroidism, J. Clin. Endocri- 
nol. 8: 637, 1948. 
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two disease states, based on either clinical observation or experimental 
work, has not yet. been suggested. 

Only about 600 cases of hyperparathyroidism have been reported in the 
literature. From the records of the Massachusetts General Hospital, 137 
cases of hyperparathyroidism were recently reviewed, in order to determine 
the incidence of peptic ulcer in this relatively large group. In 12 of the 137 
cases (8.8 per cent) peptic ulcers were present, as proved by x-ray examina- 
tion of the gastro-intestinal tract; in 5 additional cases the patients com- 
plained of burning epigastric distress sufficient to raise a question of peptic 
ulcer clinically, but there was no record of x-ray examination. 

A few observations on the 12 patients with proven peptic ulcer are in- 
teresting, though hardly illuminating. Ten of the patients had single para- 
thyroid adenomas, 1 had two parathyroid adenomas, and 1 had primary 
parathyroid ‘hypertrophy and hyperplasia.’’ The sex distribution was 2 
males to 1 ‘emale, in keeping with the distribution in peptic ulcer and in 
contrast to that for hyperparathyroidism in general, which is 1 male to 23 
females. Renal stones were present in all 12 patients and 2 of these patients 
also had renal calcinosis. This may be compared with Patricia Benedict’s 
(7) recent observation that renal stones were present in 85 per cent of the 
137 cases seen at the Massachusetts General Hospital. There was x-ray 
evidence of bone disease in 8 of the 12 patients. 

Following parathyroidectomy, 5 of the patients had no recurrence of 
ulcer symptoms during a follow-up period ranging from one to twenty 
years. Two patients had had an operation for peptic ulcer prior to para- 
thyroidectomy, so that the effect of the latter operation on ulcer symptoms 
could not be evaluated. In the other 5 patients, no information was avail- 
able pertaining to ulcer symptoms after parathyroidectomy. 

Since the onset of hyperparathyroidism is so insidious, it was difficult in 
reviewing these 12 cases to decide whether the parathyroid disease or the 
gastro-intestinal disease appeared first. In 6 cases, ulcer symptoms clearly 
preceded renal symptoms; in 4 cases renal symptoms clearly preceded 
ulcer symptoms; in 2 cases the relationship of symptoms was not clear. 

An attempt was made to ascertain if ulcer therapy, particularly the 
administration of alkali, played any role in the development of hyper- 
parathyroidism. Nine of the 12 patients had received ulcer therapy inter- 
mittently. There was no striking relationship between the type, amount or 
length of therapy, and the apparent onset of parathyroid disease. 

Albright (8) has been impressed with symptoms such as the constipation, 
the loss of appetite, and the decreased motility and sluggishness of the 
gastro-intestinal tract in hyperparathyroidism, and the rapidity with which 
these findings revert to normal once the hyperparathyroidism is corrected. 
He believes that the hyperparathyroidism comes first. He also brings up 
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the possibility that the sluggish motility of the gastro-intestinal tract may 
prevent the healing of what otherwise would be “‘silent ulcers.” A recent 
article by Rutishauser and Majno (9) offers a bit of evidence that favors 
this suggestion. In dogs given large parenteral doses of parathyroid extract, 
lesions of the gastric mucosa, characterized by necrosis and deposits of 
calcium salts in the deep part of the fundic glands, were noted histologi- 
cally. Furthermore, chemical determinations of the concentration of 
serum proteases revealed what was interpreted as an increase in circulating 
pepsinogen. The authors postulate the following sequence of events: 1) 
injection of parathyroid extract, 2) breakdown of bone, 3) hypercalcemia, 
4) precipitation of calcium salts in the gastric mucosa, 5) necrosis in the 
depths of the fundic glands, and 6) liberation of the pepsinogen of the chief 
cells picked up by the capillaries and probably excreted in the urine as 
uropepsin. Earlier studies by Schiffrin (10) in dogs, although inconclusive, 
indicate that changes in the level of calcium in the serum lead to changes 
in the volume, acidity and pepsin content of the gastric secretion. 

Since the evidence in this review of 137 cases in no way delineates a 
clear-cut cause-and-effect relationship between hyperparathyroidism and 
peptic ulcer, one must consider the possibility that the coexistence of these 
diseases is a manifestation of some other underlying abnormality. 

Wermer (11) describes the syndrome of adenomatosis of the parathy- - 
roids, anterior pituitary and pancreatic islets occurring in a family in 
which the father and 4 of 9 siblings were affected. Of the 5 members in- 
volved, 4 had peptic ulcers. The author suggests that the syndrome of 
adenomatosis in this family was caused by a dominant autosomal gene 
with a high degree of penetrance, and that the occurrence of peptic ulcers 
was another manifestation of the abnormal gene. A group of 8 patients 
with multiple adenomas involving parathyroids, pituitary and pancreatic 
islet was reported by Underdahl (12) and co-workers. Three of these 8 
patients had peptic ulcers. Perhaps some day the geneticist will help to 
clarify a subtle inherited abnormality which leads to adenoma formation 
in some people, to peptic ulcer formation in others and, in a few people, to 
the development of both entities. 

The relationship between hyperparathyroidism and peptic ulcer forma- 
tion is as intriguing as it is elusive. That there is a relationship seems likely ; 
its nature, however, is still a matter of conjecture. The question in the end 
remains as it was in the beginning—‘‘Was ist die Ursache?”’ 

Water T. St. Goar, M.D.t 
Department of Internal Medicine, 
Massachusetis General Hospital, 
Boston, Massachusetts 


t Present address: 4452d USAF Hospital, George Air Force Base, California. 
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Questions and Answers 





(Questions submitted at the 1953 Postgraduate Assembiy of the Endocrine Society 
and the University of Minnesota Medical School) 


Answers by Ray F. Farquharson, Department of Medicine, University of Toronto, 
Toronto, Canada 


Question: What is the incidence of cancer in patients with panhypopituitarism? 


Answer: The incidence of cancer in reported cases of severe hypopituitarism is low. In 
the past most of these patients died, commonly in crises of adrenocortical insufficiency, 
before the advent of old age. This fact may modify the significance of the apparent low 
incidence. Among some 106 fatal cases of Simmonds’ disease reported before the intro- 
duction of any effective treatment, there were 3 cases of cancer—1 of the cervix, 1 of the 
esophagus, and 1 of early symptomless carcinoma of the stomach. 


QuEsTION: Following x-ray therapy for pituitary tumor, can one get a true case of 
Simmonds’ disease and not find any anatomic evidence when the pituitary is examined 
at autopsy? 


ANSWER: Simmonds’ disease appears only when the anterior lobe of the pituitary gland 
has been largely destroyed by lesions of various kinds or, very rarely, when it has been 
compressed and separated from the hypothalamus by a tumor. It would not result from 
radiation which had produced no gross anatomic change in the gland. 

Radiation of the pituitary gland in the dosage usually given for treatment of tumor 
has little effect on the function of the normal tissue. The remnant of the hypophysis in 
patients with tumor may, however, undergo compression atrophy, leading to serious 


insufficiency. This should not be considered an effect of any radiation that may have 
been given 


QUESTION: As an adjunct to the treatment of hypopituitarism with ACTH, would you 
also give thyroid? 


Answer: The symptoms of hypopituitarism are largely due to secondary atrophy and 
resulting underfunction of the gonads, the adrenal cortex and the thyroid gland. Only 
when the anterior lobe has been largely destroyed do severe symptoms of insufficiency 
of the thyroid gland and adrenal cortex appear. Relief of the secondary cortical insuf- 
ficiency should be given first place in treatment, because of the danger of serious crises 
which may be induced by any undue strain. The associated secondary hypothyroidism 
varies greatly in severity, but occasionally dominates the picture. 

The administration of thyroid is often very’ helpful but it should be given only after 
the adrenocortical insufficiency has been relieved by the administration of cortisone or 
other appropriate adrenal hormones. This is more dependable therapy than stimulation 


of the atrophied adrenal cortex with ACTH. The initial dose of thyroid should be small— 
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15 mg. (} grain) per day. It may be increased at intervals of one to two months by 
15-mg. increments till the optimal daily dosage, which usually is between 90 and 120 
mg., is reached. Overdosage, particularly in the early stage, may be dangerous. 


Answer by William O. Maddock, Wayne University College of Medicine, 
Detroit, Michigan 


Question: What is an antihormone? How do you determine its presence? Does ACTH 
evoke an antihormone? 


Answer: When a protein hormone prepared from one species is administered to another 
species, substances capable of preventing the action of the administered hormone may 
appear in the individual’s plasma. These substances are called antihormones. Most of 
the evidence indicates that antihormone formation is a type of antigen-antibody immune 
reaction. In animals, antihormone formation has been induced by the chronic adminis- 
tration of several protein hormones, including prolactin, thyrotropin, and gonadotropins. 
Information concerning antihormone formation in human subjects has been obtained, 
for the most part, from observations made in patients receiving gonadotropins. The 
following examples will illustrate the foregoing generalities. In patients receiving daily 
injections of gonadotropins prepared from animal sources, antihormones to gonadotro- 
pins (antigonadotropins) will usually be demonstrable by the second or third month of 
therapy. Pregnant-mare serum gonadotropin therapy evokes the formation of specific 
antigonadotropins, which are effective only against the administered hormone. The ad- 
ministration of animal pituitary gonadotropin preparations results in the formation of 
nonspecific antigonadotropins which are capable of preventing the effects of several 
gonadotropins, including the patient’s endogenous group. Chorionic gonadotropin pre- 
pared from the urine of pregnant women does not initiate antihormone formation when 
administered to patients, but does when administered to animals. 

Antigonadotropins are assayed biologically in rats or mice. A dose of gonadotrcpin 
sufficient to produce a definite enlargement of ovaries and/or uterus is administered to 
one group of animals. Another group of animals receives the same amount of hormone 
plus the patient’s plasma injected at a separate site. Antihormones are considered to be 
present if the response to the gonadotropin is prevented in animals receiving both hor- 
mone and plasma. Quantitative information can be obtained by determining the minimal 
amount of plasma necessary to inhibit the response. 

Antihormones to ACTH have not developed in patients receiving ACTH therapy. 


Answers by E. Perry McCullagh, Cleveland Clinic, Cleveland, Ohio 


Question: What is the danger of methyltestosterone producing jaundice? What should 
be done if jaundice occurs? 


ANsWER: Despite the widespread use of methyltestosterone, only very occasional in- 
stances of jaundice have been reported. 8. C. Werner reported 7 cases in which jaundice 
followed the use of methyltestosterone. He states that the laboratory findings are char- 
acterized by a negative cephalin-flocculation reaction, an only moderately elevated 
serum alkaline phosphatase level, and a markedly increased serum bilirubin level. Liver 
biopsy suggests stasis of bile in the bile canaliculi and mild derangement of the con- 
tiguous cells. 

Three other cases are known to the writer. It has not been proved with certainty that 
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the methyltestosterone was the etiologic agent in any of them, though the implication 
seems strong. In 2 of these unpublished cases, jaundice followed the daily use of a dose 
as iarge as 300 mg. per day. The signs of jaundice first appeared following the disappear- 
ance of liver glycogen after the use of phloridzin, which was given in these instances to 
deplete liver glycogen and was a part of a study of the methyltestosterone effect on car- 
bohydrate metabolism. 

The treatment of such jaundice, if it should occur, would entail 1) the withdrawal of 
the drug suspected to be the cause of the jaundice, 2) the use of a high caloric diet, 
with special attention to supplying proteins in large amounts, and 3) as with other types 
of hepatitis, complete rest at first and a great deal of rest for as many weeks or months 
as the clinical symptoms seem to necessitate. Usually, under such circumstances, alco- 
holic beverages are to be avoided. 


Question: Can oral thyroid in a dosage of 3 grains daily and Dexedrine in a dosage of 
10 mg. twice daily produce exophthalmos? 


AnswEr: These is no evidence that thyroid alone or in combination with Dexedrine can 
produce exophthalmos in man. It has been claimed that thyroid feeding produces ex- 
ophthalmos in some fish. It is possible that such exophthalmos may not be a direct effect 
of the thyroid feeding, since it is known that in fish intraorbital edema from other causes 
may produce bulging of the eyes. It is common for exophthalmos in man to increase 
slightly after thyroidectomy, but_in most patients this increase is of no practical im- 
portance. In most patients, after a matter of months, there is a trend toward normality 
in the eye signs. Frequently, however, this trend is toward lessening of the appearance 
of exophthalmos rather than toward lessening of the actual proptosis per se. Retraction 
of the upper lid is one of the most.common eye signs in Graves’ disease, and produces 
an appearance of stare. This appearance is very difficult to differentiate from actual 
proptosis, unless measurements are made with an exophthalmometer. Thyroid has been 
used in the treatment of exophthalmos, but ha: not proved to be of practical value. Since 
hypothyroidism seems to cause an aggravation o. exophthalmos, it is usually considered 
prudent to avoid hypothyroidism in the presence of exophthalmos and to give desiccated 
thyroid for this purpose. 











THE 1955 ANNUAL MEETING 


The Thirty-seventh Annual Meeting of The Endocrine Society will be 
held in the Chalfonte-Haddon Hall Hotel, Atlantic City, New Jersey, on 
Thursday, Friday and Saturday, June 2, 3 and 4, 1955. 

Dr. Matthew Molitch, 705 Pacific Avenue, Atlantic City, New Jersey, 
is in charge of the local arrangements for the meeting. 

All Scientific Sessions will be held in the Chalfonte-Haddon Hall Hotel. 
The rooms in which each session will be held will be announced in the pro- 
gram and on the hotel bulletin board. The annual dinner is scheduled for 
Friday, June 3, at 7:30 p.m., preceded by cocktails at 6:30 p.m. 

All members are urged to make hotel reservations immediately, as the 
hotels expect to be filled to capacity. Correspond directly with Chalfonte- 
Haddon Hall, advising time of arrival and departure. Make your reserva- 
tions now and avoid disappointment. 

Those wishing to present papers, (time limited to ten minutes) should 
send four copies of the title and abstract to the Vice-President, Dr. E. B. 
Astwood, 30 Bennet Street, Boston 11, Massachusetts, not later than 
February 1, 1955. It is imperative that the abstracts be informative and 
complete with results and conclusions in order that they may be of refer- 
ence value and suitable for printing in the program and Journals of the 
Society. The following regulations for the preparation of abstracts and 
titles must be carefully followed to insure consideration of the paper for 
the program: 

1. Abstracts may not exceed two hundred words, or equivalent space, 
exclusive of title. Neither footnotes nor acknowledgments to sponsors 
can be published. References, if used, should be placed in the body 
of the text. The abstract should consist of a single paragraph, if pos- 
sible. Structural chemical formulas cannot be used. 

2. The title heading should be arranged as follows: 

Line 1. Title, not to exceed fifteen words. 

Line 2. Author/s. The name of each nonmember-author collabo- 
rating with member-authors is to be foliowed by the phrase 
“(by invitation).’”’ Names of nonmembers who are intro- 
duced, z.e., who are not collaborators with member-au- 
thors, are to be followed by the phrase ‘(introduced by 
...).” The principal degree, e.g., M.D., of each author 

_ should be given after his name. 
Line 3. Institute of origin and city in which institution is located. 
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3. The body of the abstract, typed double-space, should follow the head- 
ing. The original copy should be on bond paper. There should be 
three copies. 

4. Abstracts should be letter-perfect, as there will be no opportunity for 
proof reading by authors. 

5. Abstracts not conforming to the foregoing regulations will be returned 
to the authors. 


THE 1955 AWARDS AND FELLOWSHIPS 


The selection of the recipients of the awards of The Endocrine Society 
is made by a Committee appointed by the Council of the Society. These 
awards and fellowships carry no obligation by the recipient to the Society 
or to the donors. 


MEDAL OF THE ENDOCRINE SOCIETY 


In 1954 the Council of the Society voted to establish a medal and an 
honorarium of $1,000 to be given to an individual for work of special dis- 
tinction in endocrinology. The recipient shall be chosen from nominations 
presented by members of the Society and is limited to citizens of the 
United States and Canada. 


THE CIBA AWARD 


The Ciba Award, to recognize the meritorious accomplishments of an 
investigator not more than 35 years of age in the field of clinical or pre- 
clinical endocrinology, was established in 1942, but no recipient was se- 
lected in 1942 or 1943. In 1944 the Award was presented to Dr. E. B. 
Astwood; 1945—Dr. Jane A. Russell; 1946—Dr. Martin M. Hoffman; 
1947—Dr. Choh Hao Li; 1948—Dr. Carl Heller; 1949—Dr. George Sayers; 
1950—Dr. Oscar M. Hechter; 1951—Dr. Albert Segaloff; 1952—Dr. Sey- 
mour Lieberman; 1953—Dr. Sidney Roberts and Dr. Clara Szego (Mrs. 
Roberts) ; 1954—Dr. Isadore M. Rosenberg. Prior to 1952 the Award was 
$1,200. It is now $1,800. If v-i:thin twenty-four months of the date of the 
award, the recipient should choose to use it toward further study in a 
laboratory other than that in which he is at present working, it will be 
increased to $2,500. 


THE AYERST, McKENNA AND HARRISON FELLOWSHIP 


This Fellowship was established in 1947. It is designed to assist men or 
women of exceptional promise in furthering their advancement towards 
a career in endocrinology. The Fellowship is awarded on alternate years 
(1955, 1957, ete.) and the stipend, which will not exceed $5,000, may be 
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divided into two Fellowships in varying amounts in accordance with the 
qualifications of the appointees. Individuals possessing the M.D. or Ph.D. 
degree, or candidates for either of these degrees, are eligible for appoint- 
ment. 

Applicants must submit the following information: 

1. Evidence of scientific ability as attested by studies completed or in 
progress. 

2. Recommendations from individuals familiar with the candidate and 
his work. 

3. A proposed program of study. 

4. Acceptance of the individual by the head of the department in which 
the Fellowship will be held. 

5. A statement that he or she will serve full time if awarded a Fellow- 
ship. A small amount of time (10 to 15 per cent) may be spent in 
course work or participation in teaching, the latter purely on a volun- 
tary basis. 


THE SCHERING AND THE UPJOHN SCHOLARS OF 
THE ENDOCRINE SOCIETY 


The Council of The Endocrine Society has established a category of 
Scholars. These grants have been made available through the generosity of 
the Schering Corporation and the Upjohn Company, and will be awarded 
to established investigators and teachers in the field of endocrinology who 
wish to extend their opportunities for work either in this country or abroad. 

The awards will not exceed $2,500 annually for each individual and 
will be granted on the basis of proposals submitted by the applicant. 
Such applications should include the estimated financial needs. The funds 
may be used for travel, maintenance and other expenses. 


Nominations 


Nominations for the Medal of The Endocrine Society, the Ciba Award 
and the Ayerst, McKenna and Harrison Fellowship may be made by any 
member of The Endocrine Society. They should be submitted on forms 
which may be obtained from the office of the Secretary, 1200 North 
Walker Street, Oklahoma City 3, Oklahoma. Completed nominations 
should be returned to the Secretary not later than November 1 each year. 

Proposals for appointments as Scholars of The Endocrine Society should 
be made in writing by the individual, and addressed to the Secretary of the 
Society. They should be submitted by November 1. The Awards Com- 
mittee will meet in November and notice of awards to successful nominees 
and applicants will be made not later than December 1 each year. 














THE 1955 ANNUAL MEETING 


The next annual meeting of the American Goiter Association will be held 
in Oklahoma City, Oklahoma, at the Skirvin Hotel, April 28, 29 and 30, 
1955. 


VAN METER PRIZE AWARD FOR 1955 


The American Goiter Association again offers the Van Meter Prize 
Award of Three Hundred Dollars and two Honorable Mentions for the 
best essays submitted concerning original work on problems related to the 
thyroid gland. The award will be made at the annual meeting of the 
Association which will be held in Okiahoma City, Oklahoma, April 28, 29 
and 30, 1955, providing essays of sufficient merit are presented in compe- 
tition. 

The competing essays may. cover either clinical or research investiga- 
tions, should not exceed three thousand words in length, must be presented 
in English, and a typewritten double-space copy in duplicate sent to the 
Secretary, John C. McClintock, M.D., 1493 Washington Avenue, Albany, 
New York, not later than January 15, 1955. The committee, who will re- 
view the manuscripts, is composed of men well qualified to judge the merits 
of the competing essays. 

A place will be reserved on the program of the annual meeting for the 
presentation of the Prize Award Essay by the author, if it is possible for 
him to attend. The essay will be published in the Annual Transactions of 
the Association. 


AMERICAN GOITER ASSOCIATION AWARD OF 
MERIT FOR 1955 


The American Goiter Association Award of Merit and its honorarium of 
$1,000.00 is again offered by its anonymous donor for 1955. Brown Dobyns, 
M.D., received this award in 1954. 

The terms of the gift specify that this sum shall be given to a member of 
the Association, under 45 years of age, who has made the most important 
contributions to the knowledge and understanding of thyroid disease or 
the treatment of thyroid disease. 

Candidates for this award are to be nominated by members of the Asso- 
ciation. When making a nomination complete details of the nominee’s 
present and past positionsand training must be submitted. A complete 
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bibliography of the nominee’s publications is required. A full explanation 
of the reasons for nominating the candidate must be given. 

The candidates submitted are to be reviewed by an anonymous commit- 
tee appointed by the president. The chairman of this committee will pre- 
sent the deliberations and decisions of said committee to the Executive 
Council in advance of the annual meeting. 

The award is to be called The American Goiter Association Award of 
Merit and it shall be presented at the annual banquet. 

Members of the American Goiter Association are requested to send 
nominations in duplicate to this secretary, making certain the information 
required by the deed of gift is included. All nominations must be received 
not later than February 1, 1956. 

Joun C. McCurntock, M.D. 
Secretary, 

1493 Washington Ave., 
Albany 10, N. Y. 


THE FRANCIS AMORY SEPTENNIAL PRIZE 
OF THE 
AMERICAN ACADEMY Vv ARTS AND SCIENCS 


In compliance with the terms of a gift under the will of Francis Amory, 
the American Academy of Arts and Sciences offers a substantial prize for 
outstanding work addressed to the alleviation or cure of diseases affecting 
the human reproductive organs, in particular those of men. The work may 
be instrumental technology, operative procedure, clinical or laboratory re- 
search, or a technical treatise. No formal applications and no ‘essays or 
treatises from candidates are desired; but nominations, supported by 
statements of qualifications in respect to work consummated between 
November 10, 1947, and November 10, 1954, will be given careful con- 
sideration if received by February 1, 1955. Address: 


AMERICAN ACADEMY OF ARTS AND SCIENCES 
28 Newbury Street 
Boston 16, Massachusetts 
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t Abstract of paper presented at the Thirty-sixth Annual Meeting of the Endo- 


crine Society. 


Asnormatitizs: see also Congenital anom- 
alies; Familial; and under various endo- 
crine glands 

ABSTRACTS of papers presented at the 36th 
Annual Meeting of the Endocrine So- 
ciety, San Francisco, California, June 
1954, 763 

ACROMEGALY: see Pituitary disorders 

ACTH: see Pituitary preparations, adreno- 
corticotropic hormone (ACTH) 

App1son’s DisEaseE: see also Adrenal 

ACTH in blood, 597* 

—— ACTH of blood in; ‘active’ and 
“activable”’ fractions, 1144* 

: adrenal responsiveness to ACTH in, 

839* 

adrenocortical failure secondary to 
myxedema, 554* 

associated with thyroid insufficiency 
and atrophy (Schmidt syndrome), 

540* 

—— blood in: see also Adrenal preps. & 
comps.: Blood 

—— carbohydrate metabolism in: see also 

Carbohydrate metabolism 

effect of ACTH and cortisone on 

metabolism of ascorbic acid in, 1006* 

effect of ACTH and KI on Porter- 

Silber chromogens in, 1263* 

—— effect of chlorohydrocortisone acetate 
in, 782+ 

—— effect on carbonic anhydrase in- 

hibitor, 820 

electrolyte metabolism in: see also 

Electrolytes 

eosinophils in: see also Blood, cells 

—— growth of axillary hair and 17-KS ex- 

cretion in males vs. females with, 897* 

in boy with hypoparathyroidism, 

653* 

—— pigmentation in; endocrine contro] of 

MSH metabolism in; effect of corti- 

sone, 789f, 1463*, 1491* 

psychologic changes during treat- 
ment with cortisone (Teaching Clinic), 

344* 

—— sodium-retaining corticoid in urine of, 
1086* 

—— therapy: see also Adrenal preps. & 

comps.; Questions & Answers 

true pituitary Addison’s disease—a 
pituitary unitropic deficiency; effect 

of ACTH on pigment in, 1519* 



































Appison’s DisEasE (cont.) 
urine in: see also Adrenal preps. & 
comps.; Steroids 
ADRENALINE: see Adrenal preps. & comps. 
ADRENAL 

DISORDERS 
Addison’s disease: see 
disease 
adrenal failure in case of pituitary 
myxedema, 685* 





Addison’s 








—— adrenocortical hyperplasia, con- 
genital; long-term cortisone therapy 
in, 389* 


adrenogenital syndrome; ACTH of 

blood in, 597* 

adrenogenital syndrome; hilar-cell 

proliferation in, 245* 

——adrenogenital syndrome; metabo- 
lism of adrenal steroids in, 409* 

—— adrenogenital syndrome; partial 
characterization of C-21 steroids in 
urine of, 778+ 

—— adrenogenital-Cushing syndrome, 
961* 

—— Cushing’s syndrome: see Cushing’s 
syndrome 

—— hyperadrenocorticism and Stein- 
Leventhal syndrome, 766t 

—— hyperadrenocorticism; diagnosis of 
781f 

—— hyperplasia of, congenital, in fe- 
male; ovarian function & pregnancy 
during cortisone therapy, 809T 

—— hyperplasia of, congenital, treated 
with cortisone, 287* 

—— hyperplasia of; growth of axillary 
hair, and 17-KS excretion in, 897* 

—— hyperplasia of, in female; case with 

unusual findings, 810T 

insufficiency (adrenalect’d rats); 

effect of triiodothyronine & thy- 

roxine on_ electroshock seizure 

threshold in, 803t 

—— insufficiency (bilat’y adrenalect’d 
subjects); MSH in blood & urine of, 
1463*, 1491* 

—— pheochromocytoma; urinary corti- 
coids in, 678* 

—— therapy: see 
Answers 

—— tumor, benign, estrogen-secreting, 

in male; gynecomastia & hypo- 

gonadism resulting from, 1097* 











also Questions & 
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ADRENAL (cont.) 
PHYSIOLOGY & PATHOLOGY 





(ACTH) adrenocorticotropic hor- 
mone: see Pituitary preparations 
adrenal ascorbic-acid depleting ac- 
tivity of a potent steroidogenic ant. 
pituitary fraction, 808t 
adrenal-pituitary and CH response 








to 30 per cent CO, in air and in 


oxygen, 8237, 824f 
—— adrenals; radiographic visualiza- 
tion of, 805t 
—— adrenocortical function, as studied 
in g. pigs, 818f 
adrenocortical function; simplified 
test for, using corticotropin gel, 
806t 
adrenocortical response to low-dose 
stim. with ACTH in Cushing’s and 
adrenogenital syndromes, 806f 
—— ascorbic-acid and cholesterol con- 
tent of, in malarial chicks, 822+ 
ascorbic-acid depletion of, in assay 
of blood ACTH fractions in man, 
1144* 
effect of ACTH on (histology) in 
nephrotic syndrome & rheum. fever, 
1023* 
—— function; electrolyte content of 
sweat in study of, 1126* 
——in Klinefelter’s syndrome (au- 
topsy), 719* 
—— Is there an adrenal growth factor? 
839* 














PREPARATIONS & COMPOUNDS 


—— adrenal steroids, local admin, of; 
histochemical reaction of ¢c. tissue 
to, 8177 

—— adrenal steroids; permissive role in 
protein anabolism, 824f 

—— adrenaline & noradrenaline; effect 
on melanin pigment and MSH 
metabolism, 1463*, 1491* 

—— adrenocortical hormones: see also 
Questions & Answers 

——- adrenocortical hormones; “‘permis- 
sive’’ dose of, 1272* 

——- adrenocortical steroids; effect on 
androgen excretion by adrenalect’d 
orchidect’d men, 495* 

—— 4-C"- 17 - hydroxycorticosterone, 
i.v.; metabolism of, 780t 

—— C-21 steroids of urine in adreno- 
genital syndrome; partial charac- 
ter’n of, 778t 

—— chlorohydrocortisone acetate; a 
highly potent derivative of com- 
pound F, 782+ 

—— compounds E and F: see separate 
Adrenal, category ‘“Cortisone & 
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ADRENAL (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 


Hydrocortisone 

cortical steroid hormone accel. of 

neoglucogenesis from fat, in dia- 

betics, 161* 

corticoid and dehydroisoandro- 

sterone excretion in male with 

gynecomastia & hypogonadism as- 
soc’d with estrogen-secreting ad- 

renal tumor, 1097* 

—— corticoid conjugates; detection of, 

in human blood, 341*, 815+ 

corticoid, KS, eosinophil & U/C re- 
sponse to ACTH in various clinical 

conditions, 297* 

corticoid, sodium-retaining, in hu- 

man urine, 783f, 812f 

corticoid, sodium-retaining, in 

urine of normal children & adults 

with hypoadrenalism or hypopitui- 

tarism, 1086* 

corticoids of blood & steroid me- 

tabolism in adrenogenital syn- 

drome, 409* 

—— corticoids, urinary; effect of hy- 

pophysectomy on, in Cushing’s syn- 

drome, 205* 

corticoids, urinary, in pheochromo- 

cytoma, 678* 

—— corticosteroid fractions of human 
urine, 922* 

—— corticosteroid secretion following 
hypophysectomy, 782+ 

—— corticosteroids; interrelation with 

liver glycogen & ascorbic acid in 

scorbutic g. pigs, 805f 
corticosterone; probable predomi- 
nance in adrenocortical secretion of 
premature infants, 816T 

cortisone; see separate Adrenal 

category ‘‘Cortisone & Hydrocorti- 

sone”’ 

—— dehydroisoandrosterone & andro- 
sterone-etiocholanolone in plasma; 
measurement of, 778f 

—— desoxycorticosterone; effect on BP 
of rats with varied intakes of K & 
Na, 661* 

—— desoxycorticosterone; effect on he- 
modynamics & electrolyte balance 
in normal pregnancy, 109* 

—— 11-desoxycorticosterone; some 
compounds related to; high electro- 
lyte activity of, 813T 

—— 17,21 - dihydroxy -20-ketosteroids; 

lack of specificity of Porter-Silber 

reaction for, 1263* 

electrocortin studies, 783}, 8127 
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ADRENAL (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
epinephrine and norepinephrine; 
excretion of, in surgical and allied 
conditions, 608* 
epinephrine; effect of, on subcellu- 
lar distrib. of I'*!-labeled thyroxine 
& triiodothyronine, 804f 
formaldehydogenic steroids in Cush- 
ing’s syndrome, pre- & postop., 961* 
hormones, endogenous; role in ef- 
fect of systemic stress (adrenalect’d 
rats), 997* 
—— hydrocortisone: see separate Ad- 
renal category ‘‘Cortisone & Hydro- 
cortisone” 
—— 17-hydroxycorticosteroids 
—and 17-KS; response to ACTH 
in true pituitary Addison’s dis- 
ease, 1519* 

— estimation of, in peripheral hu- 
man blood, 746* 

— excretion of, during stressful ex- 
periences, 805f 

— in diagnosis of states of adreno- 
cortical activity, 775T 

—of blood, and_ eosinophils; 
changes in, after whole body 
x-irrad. of monkey, 816+ 

— of blood, and leukocytes; effects 
of i.v. ACTH on, 423* 

— of blood; effect of relaxin on, 
531* 

— of blood, in surgical & allied con- 
ditions, 608* 

—of plasma and urine; diurnal 
variations in, 774}, 774f 

— of urine, in improved simplified 
assay of ACTH, using normal 
male subjects, 807T 

— of urine, in study of factors en- 
hancing adrenal response to 
ACTH, 839* 

— of urine; modification of Reddy 
procedure for, 336* 

—— ketosteroids of urine; androgenic 
vs. colorimetric assay; males & fe- 
males, 452* 

—— metabolites: see also Questions & 
Answers 

—— neutral steroid hormones; in vivo 
metabolism of, 318* 

—— pregnane-3-alpha, 17-alpha, 21-tri- 
ol-20-one (tetrahydro compound §), 
estrogens, & 17-KS in urine of 
woman with metast. adrenocortical 
cancer, 676* 

—— preparations; effects of: see also 
Questions & Answers 
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ADRENAL (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 

—— steroid studies; evidence for adren- 
ocortical dysfunction in female 
hirsutism, 777 ft 
steroid-forming neoplasma, 8097 

the steroid, 11-8-hydroxylase, 780{ 

Cortisone & Hydrocortisone 

——-, ACTH and TSH; effect on cor- 
ticosteroid excretion in pituitary 

insuff. plus diabetes, 1046* 

and DCA; influence on water & 

electrolyte excretion in man, 825+ 

—— and DCA; role in effecting sur- 
vival after stress in adrenalect’d 
mouse, 819t 

—— and growth hormone; compari- 
son of diabetogenic actions in dif- 
ferent species, 837 t 

—— ascorbic acid and glutathione; 
metabolic relations of, in survival 
of mice during cold stress, 819f 

—— compound F infusion; effect of 

i.v. glucose on pyruvate during; 

studies in stress, 791T 

cortisone-resistant abnormality 
in diuretic response to ingested 
water in primary myxedema, 

640* 

——, DCA, ACTH & adrenalectomy; 
effect on gastric pepsinogen & 
intest. motility in rats, 821+ 

—— effect of, following hypophy- 

sectomy in man, 786T 

effect on adrenals and _ pitui- 

taries (histology) of children with 

acute leukemia, 910* 

—— effect on adrenals (histology) in 
nephrotic syndrome & rheum. 
fever, 1023* 

—— effect on ascorbic acid of blood & 
urine in man, 1006* 

—— effect on distrib. of I! in thy- 
roxine & TSH-treated rats, 822T 

—— effect on lower incisors of new- 
born rats, 824f 

—— effect on metabolic balance fol- 
lowing alleviation of Cushing’s 
syndrome, 776t 

—— effect on phosphate excretion in 
boy with hypoparathyroidism & 
Addison’s disease, 653* 

—— effect on pregnant women and 
fetuses, 779T 

—— effect on urinary excretion of 
histamine, 707* 

—— female rats treated with; sexual 
development in, 821f 

—— hydrocortisone acetate, hydro- 
cortisone & cortisone acetate in- 
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ADRENAL (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
Cortisone and Hydrocortisone (cont.) 
jected intra-articularly for ar- 
thritis. IT. Concentrations in 
synovial fluid & cells, 711* 

—— hydrocortisone and cortisone; 
effect on melanin pigmentation & 
metabolism, 1463*, 1491* 

—— hydrocortisone and _ cortisone; 
metabolites of, in synovial fluid 
in rheum. arthritis, 814f 


—— hydrocortisone-4-C™; excretion 
of, 817+ 
—— hydrocortisone, corticosterone 


and 17-OH-progesterone; urinary 
metabolites of; simple nonchrom. 
methods for estimation of, 814f 

—— hydrocortisone; enhancement of 
activity of, by substit. of halogen 
atom in the 9-alpha position, 813t 

—— metabolic response to; effects of 
variations in amino-acid and CH 
intakes on, 837¢ 


——or adrenalectomy; effect in 
young, fat-deficient male rats, 
823t 





potentiating effect on diuretic 
action of choline theophyllinate, 
825t 


—— suppression of adre ~! activity 
by; failure of MAD ._ ‘nhibit, 
810F 

—— therapy; convulsive _ seizures 


complicating (EEG’s), 1039* 

—— therapy in Addison’s disease; 
psychologic changes during 
(Teaching Clinic), 344* 

—— therapy in congenital adrenal 
hyperplasia, 287*, 389*, 8097 

—— therapy in localized thyrotoxic 
myxedema, 561* 

—— therapy in struma lymphoma- 
tosa, 79* 

—— undernourished patients treated 
with; effects in anorexia nervosa, 
820T 

ADAPTATION, diseases of; experimental model 
illustrating, 997* 
Age: see also Children; Infants; Geriatrics 
—— aging in normal men. II. Androgenic 
activity of ur. ketosteroids & frac- 
tions; comparison with colorimetric 
assays, 139* 
—— aging, premature: see Progeria 
—— effect on neutral steroids of urine, 

922* 

—— in relation to thyroid cancer, 1309*, 

1336*, 1362* 
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ALKALI 





effect on MSH, 1463* 
—— ulcer therapy; relationship to hyper- 
parathyroidism, \569* 
ALKALINE PHOSPHATASE: see Enzymes 
ALKALOSIS, renal insufficiency & hyper- 
calcemia secondary to excessive intake of 
Sippy powders (Teaching Clinic), 1074* 
ALBINOS: see Pigment 
A.LopEcia: see Hair 
AtuMINUM hydroxide as adsorbing agent for 
urinary gonadotropins, 666* 
AMENORRHEA: see Menstruation 
AMERICAN ACADEMY OF ARTS & SCIENCES; 
announcement of Francis Amory Sep- 
tennial Prize, 1580 
AMERICAN DIABETES ASSOCIATION 
Annual Meeting, San _ Francisco, 
California (one joint session with The 
Endocrine Society) 
— program, 491 
— abstracts of program papers, 790t 
AMERICAN GERIATRICS SOCIETY 
—— 1954 Annual Meeting, 364 
—— 1954 Graduate Symposium on Geri- 
atric Medicine, 1096 
AMERICAN GOITER ASSOCIATION 
Annual Meetings 
Apr.—May 1954, Boston, Mass.; 
announcements of, 137, 264, 362, 
492; program, 362 
—— April 1955, Oklahoma City; an- 
nouncements of, 978, 1096, 1284, 
1457, 1579 
Awards (Van Meter Prize; Award of Merit; 
Awards for Meritorious Service) 
for 1954; announcement of, 137; 
recipients of, 1458 
for 1955; announcements of, 1284, 
1457, 1579 
AMERICAN Society FOR THE StTuDy oF 
STERILITY; 1954 Convention, 596 
Amino Acips: see Protein 
AMINOPTERIN-treated rats; interference with 
metabolism of C-labeled estrone in, 
796t 
ANABOLIC: see also Protein; Androgen 
and catabolic hormonal agents; tech- 
nique for quant. evaluation of, 833 
effect of various pituitary growth hor- 
mone preparations, 832+ 
ANDROGENS: see also Testis; Steroids 
—— androgen-estrogen combination; ef- 
fects of, 795f 
—— androgenic activity of ur. keto- 
steroids & fractions in aging men; 
comparison with colorimetric assays, 
139* 
—— androgenic activity per mg. of colori- 
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ANDROGENS (cont.) 
metrically measured KS of urine in 
males and females, 452* 

—— C-19 steroids; in vivo metabolism of, 
318* 

—— classification of testicular disorders 
(Editorial), 1560* 

—— dehydroepiandrosterone and deriva- 
tives in urine; inaccuracy of some 
color reactions for, 100* 

—— effect of: see also Questions & Answers 

—— effect on axillary hair growth and 
17-KS excretion, 897* 

—— effect on 6-glucuronidase of kidney, 
767T 

—— excretion of, by adrenalect’d orchi- 
dect’d men; effect of adrenocortical 
steroids on, 495* 

—— excretion of: see also Steroids 

—— metabolism of; role of various tissues 
in, 767T 

“—— methylandrostenediol; failure of, to 
inhibit adrenal suppression by corti- 
sone, 810f 

—— methyltestosterone therapy: see also 
Questions & Answers 

—— methyltestosterone used for stimula- 
tion of growth, 255* 

—— 18-nortestosterone cyclopentylpro- 
pionate; influence on urinary N of 
castrated male rat, 799T 

—— stanolone; metabolism of, in agonadal 
male, 472* 

—— stimulation of: see Gonadotropins 

—— testosterone isobutyrate and pheny]l- 
acetate; long-acting androgenic ef- 
fects of, 800T 

—— testosterone therapy for fractures & 
certain bone disorders, 107* 

—— testosterone therapy: see also Ques- 
tions & Answers 

—— water-soluble; hemolytic properties 
of, 244* 

“ANESTHESIA” following administration of 
progesterone, 1567* 

ANGIOMATA: see Vascular system 

ANNOUNCEMENTS: see Endocrine Society; 
Am. Acad. of Arts & Sciences; Am. Dia- 
betes Assoc.; Am. Geriatrics Soc.; Am. 
Goiter Assoc.; Am. Soc. for Study of 
Sterility; Assoc. of Military Surgeons; 
Harvard Medical School; Henry Ford 
Hospital; Laurentian Hormone Con- 
ference; Pan-American Congress; U. 8. 
Pharmacopoeial Convention 

ANNUAL MEETINGS: see Announcements; and 
under name of Society 

ANOREXIA NERvoSA: see Nutrition 

ANSWERS: see Questions & Answers 
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ANTIDIURETIC HorMoNE: see Kidney; Pitui- 
tary preparations, vasopressin 
ANTIENZYMES: see Enzymes, inhibitors 
ANTIHORMONEs: see also specific hormone in- 
volved 
sensitive assay method for, employ- 
ing chor. gonadotropin, 766 
formation: see also Questions & 
Answers (Dec.) 
ANTIGOITROGENIC: see Antithyroid; Thyroid 
disorders 
ANTIHYALURONIDASE: see Enzymes 
AnTITHYROID Drugs: see also Mercapto 
comps.; Thiouracil & thio comps.; Thy- 
roid disorders 
antigoitrogenic & calorigenic assay of 
thyroid compounds, by diff. routes of 
admin. in rats, 56* 
goitrogen; calcium as; effect of low- 
iodine intake on, 1412* 
granulocytopenic reactions to, in 
man, 801f 
—— Mercazole & Neo-mercazole; anti- 
thyroid activity & toxicity of, 1230* 
—— plus roentgen irrad., in treatment of 
hyperthyroidism, 939* 
potassium perchlorate as, 70* 
ARTERIES: see Vascular system 
ARTHRITIS 
effect of ACTH & cortisone on me- 
tabolism of ascorbic acid in, 1006* 
effect of relaxin in, 531* 
intra-articular hydrocortisone ace- 
tate, hydrocortisone & cortisone ace- 
tate; comparison of cone. in synovial 
fluid & cells, 711* 
—— metabolites of hydrocortisone & 
cortisone in synovial fluid of, 814f 
results of continuous treatment with 
corticotropin for 34-5 years, 778t 
treated with corticotropin-zinc, 680* 
Ascorsic Acip: see Vitamin C 
AssociaTION oF MILITARY SURGEONS OF 
U. 8.; Annual Convention, 1285 
ASTATINE 
accumulation & destructive action of, 
in thyroids of rats & monkeys, 1161* 
—— thyroidal uptake of, in the rat; in- 
fluence of thiouracil en; comparison 
with ['8!, 1149* 
AvutTHor InpDEx to Volume 14, 1581 
Awarps: see Endocrine Society; Am. Acad. 
of Arts & Sciences; Am. Goiter Assoc. 
Ayerst, McKenna & Harrison FELLOW- 
sip: see Endocrine Society, awards 
AzOOSPERMIA: see Testis 






































| METABOLISM 
correlation with I uptake and 
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BasaL METABOLISM (cont.) 
PBI, 45* 
—— during treatment of hyperthyroidism 
with K perchlorate, 70* 
effect of antithyroid drugs on: see 
Antithyroid drugs 
effect of iodine preparations on: see 
Iodine; Thyroid disorders 
effect of thyroid compounds on: see 
Thyroid preparations 
—— in various endocrinopathies: see spe- 
cific endocrine gland (e.g., Thyroid) 
BEHAVIOR: see Brain; Mental; Nervous sys- 
tem 











BENEMID: see Probenecid 
Boop: see also under constituent or under 


disorder involved 

ACTH: see Pituitary preparations, 
ACTH 

astatine: see Astatine 

—— calcium: see Calcium: Electrolytes 
—— cells: see separate category, Blood— 
cells 

chloride: see Electrolytes: Sodium 
cholesterol: see Cholesterol; Lipids 
—— copper: see Copper , 
—— corticoids: see Adrenal preps. & 
comps. 

disorders: see Blood, cells 
electrolytes: see Electrolytes 























—— enzy 2s: see Enzymes 
eosinophils: see Blood cells, eosino- 
phils 


—— estrogens: see Estrogens 
exophthalmos-producing substance: 
see Eyes 

glucose: see Carbohydrate metabo- 
lism; Diabetes mellitus; Insulin 
gonadotropin, chorionic: see Gonado- 
tropins; Pregnancy 

hemolytic properties of water-soluble 
androgens, 244* 
17-hydroxycorticosteroids: see Ad- 
renal preps. & comps. 
iodine: see Iodine 

lipids: see Lipids 

—— melanocyte-stimulating 
(MSH): see Pigment 
phosphorus: see Phosphorus 
plasma; augmenting effect, applied in 
measurement of plasma _ chorionic 
gonadotropin, 887* 

potassium: see Potassium: Electro- 
lytes 

pressure: see Vascular system 
progesterone: see Progesterone 























hormone 

















—— protein: see Nitrogen; Protein; Iodine 
(PBI) 
relaxin: see Relaxin 
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BLoop (cont.) _ 





sugar: see Carbohydrate metabolism; 
Diabetes mellitus; Insulin 

—— TSH: see Pituitary preparations, 
TSH 

vessels: see Vascular system 

CELLS 








granulocytopenia following use of 
antithyroid drugs, 948* 
granulocytopenic reactions to anti- 
thyroid compounds, 801f 
—— leukocytes and 17-OH-CS§; effect of 
i.v. ACTH on, 423* 
—— leukocytes; effect of I'#! on, 1300* 
—— leukemia, acute; children with; ef- 
fect of ACTH & cortisone on ad- 
renals & pituitaries of (histology), 
910* 
leukemia, lymphatic; hypothala- 
mus in (autopsy), 829t 
polycythemia in hypophysecto- 
mized rats, produced by pituitary 
erythropoietic factor, 831f 
Eosinophils 
changes in, after whole body 
x-irrad. of monkey, 816f 
—— diurnal variations in; correlation 
with those of 17-OH-CS, 774t 
—— during continuous i.v. infusion 
of small doses of ACTH, 440* 
effect of ACTH on in various 
clinical conditions, 297* 
effect of MSH on, 1463* 
following ACTH in hypothyroid- 
ism with incomplete growth, 1551* 
_ following admin. of cortico- 
vropin-zine, 680*, 681* 
in determination of adrenal- 
pituitary & CH response to 30 
per cent CO, in air & in oxygen, 
823, 824 
in surgical & allied conditions, 
608* 
response to ACTH in true pitui- 
tary Addison’s disease, 1519* 
































Bopy 


fat; estimation of (Editorial) 969* 
—— fat, water, solids & specific gravity 
during admin. of TSH & thyroid, 
1029* 
fluids: see Blood; Sweat; Synovial 
fluid; Urine 
growth and weight: see Children; 
Dwarfism; Infants; Nutrition; Pitui- 
tary preparations, growth hormone 
temperature: see Temperature; Stress 
tissues: see Tissues; and under organ 
involved 
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Bone: see also Calcium; Parathyroid; Phos- 
phorus 

age, in progeria, 735* 

disease; mechanism of, in hypophos- 











phatemic glycosuric osteomalacia, 
365* 

disorders; see also Questions & 
Answers 





epiphyses in hypothyroidism with in- 
complete growth; effect of thyroid, 
1551* 
fractures and certain disorders of; 
testosterone therapy for, 107* 
—— in 138 cases of goitrous hypothyroid- 
ism, 869* 
joints: see also Joints; Arthritis 
—— metastases from Ca of breast; hyper- 
calcemia secondary to; correlation 
with alk. phosphatase, 378* 
——- osteoporosis in ‘‘pure’’ vs. adreno- 
genital Cushing’s syndrome, 961* 
*_— phosphate-losing osteomalacia; para- 
doxical relief by large doses of vitamin 
D in female dwarf, 785t 
Books REcEIvED: 492, 705, 1461 
Book REvIEw, 1286 
Brain: see also Hypothalamus: 
Nervous system 
electroencephalogram in hypopara- 
thyroidism, 1069* 
—— electroencephalographic abnormali- 
ties in hyperthyroidism, 1511* 
—— electroencephalographic observations 
on convulsive seizures complicating 
cortisone & ACTH therapy, 1039* 
—— hypothalamus: see Hypothalamus 
Breast: see also Menstruation; Ovary 

—— cancer, advanced; effect of hypophy- 
sectomy in, 8277, 828+ 
cancer; corticoid & 17-KS excretion 
in, 297* 
—— cancer, with metastases to bone; 

hypercalcemia secondary to; relation 
to alk. phosphatase, 378* 

—— disorders of: see also Questions & 
Answers 
galactorrhea, amenorrhea & low FSH 
vs. acromegaly & normal lactation, 
265* 
—— gynecomastia & retarded sexual de- 
velopment in male, resulting from 
long-standing estrogen-secreting ad- 
renal tumor, 1097* 
lactation, hormonally 
male rats, 831 
lactation, post partum; use of TACE 
for suppression of, 339* 
prolactin: see Pituitary preparations 
tumors of, in rat, following single i.v. 
admin, of astatine, 1161* 








Mental; 














induced, in 
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Boitine Orn and barbers’ chairs, 1385* 
BRoMINE: see Halogens 
Bruce tosis orchitis: see Testis 


14 

cS : see Radioactive 

CaLciuM: see also 
Parathyroid 

as a goitrogen; relation to iodine in- 

take, 1412* 

—— effect of calcium gluconate on excre- 
tion of calcium and P in idiopathic 
hypoparathyroidism, 278* 

—— hypercalcemia, alkalosis & renal in- 
sufficiency following excessive intake 
of Sippy powders (Teaching Clinic), 
1074* 

—— hypercalcemia secondary to bone 
metastases from Ca of breast; relation 
to alk. phosphatase, 378* 

—— in hypophosphatemic glycosuric os- 

teomalacia, 365* 

intravenously, as aid in diagnosis of 

hyperparathyroidism, 830+ 

——— metabolism following injection of 
ethylenediamine tetra-acetate (calsol) 
into thyroparathyroidectomized dogs, 
827t 

—— of serum in hypoparathyroidism; ef- 
fect of therapy, 1069* 

CaNcER: see also Tumors; and under specific 
organ involved 

adrenocortical, metastatic, with 

Cushing’s syndrome; lack of' effect of 

hypophysectomy on, 205* 

—— children; prognosis for cancer of thy- 
roid in, 1309* 

—— hypophysectomy for: see also Pitui- 
tary, physiology & pathology 

—— |! in study and treatment of: see 
Iodine, radioactive 

—— mammary: see Breast 

skeletal metastases; effect of testo- 

sterone on, 107* 

—— therapy: see also Androgens; Estro- 
gens; Radioactive; Roentgen ray 

CaARBETHOXYTHIO- METHYL-GLYOXALINE 
(Neo-mercazole): see Thiouracil and thio 
compounds 

CARBOHYDRATE METABOLISM: see also Dia- 
betes mellitus; Insulin; Pancreas 

carbohydrate intake; effect of varia- 

tions in, on metabolic response to 

cortisone, 837 t 

effect of MSH on, 1463* 

—— glucose tolerance curve & serum 
inorg. phosphate in pituitary dis- 
orders, 828+ 

—— glycogen of muscle; effect of ACTh 
& growth hormone on, in hypophy- 
sect’d rat, 834 


Bone; Electrolytes; 
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CARBOHYDRATE METABOLISM (cont.) 
glycoproteins of ground substance; 
solubility of, related to cell growth in 
prostatic tissue, 1113* 

—— glycosuric hypophosphatemic osteo- 
malacia; mechanism, 365* 

—— hypoglycemia (Teaching Clinic), 248* 

—— hyperglycemic glycogenolytic factor 
(HGF) of pancreas; effect of alpha- 
cell destruction on, 184* 

—— in true pituitary Addison’s disease, 
1519* 

—— in undiagnosed endocrinometabolic 
syndrome, 193* 

—— neoglucogenesis from fat in diabetes; 
accel. of, by cortical steroid hormones, 
161* 

—— polysaccharide level of serum in rat; 
effect of hypophysectomy & growth 
hormone on, 834t 

—— response of, to 30 per cent CO, in air 
& in oxygen, 824f 

Carson: see Carbohydrate metabolism; and 
Radioactive, C™ 
CaRBON DIOXIDE 

—— tension, alveolar, during pregnancy & 
early puerperium, 522* 

—— 30 per cent, in air & in oxygen; ad- 
renal-pituitary & CH metabolic re- 
sponse to, 823f, 824f 

CaRBONIC ANHYDRASE: see Enzymes 

CARCINOMA: see Cancer; and under specific 
organ involved 

CaTARACTs: see Eyes 

Cat-Scratcu thyroiditis treated with TSH, 
742* 

CHILDREN: see also Growth; Infants; and 
under various endocrine disorders 

—— congenital disorders: see Congenital 
enomalies 

—— course in endocrine disorders of; 
Harvard Medical School, 596 

—— norma]; sodium-retaining corticoid in 
urine of, 1086* 

—— prognosis for cancer of the thyroid in, 
1309* 

— with acute leukemia; effect of ACTH 
& cortisone on adrenals and pituitaries 
of (histology), 910* 

—— with nephrotic syndrome & rheum. 
fever; effect of ACTH on adrenals in 
(histology), 1023* 

CHILE, goiter in, 800T 

CHLORIDE (salt): see Electrolytes; Sodium 

CHLORINE: see Halogens 

CHLOROHYDROCORTISONE: see Adrenal preps. 
& comps. 

CHLOROTRIANISENE (TACE): see Estrogens 

CHLORPROMAZINE in prevention of the nausea 

caused by estrogens, 795f 
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CHOLESTEROL: see also Lipids 

content vs. ascorbic-acid content of 

adrenals of malarial chicks, 822t 

of blood during high dosage of propy]- 

thiouracil in hyperthyroidism, 1403* 

—— of blood in 13 cases of goitrous hypo- 
thyroidism, 869* 

—— of serum; effect of methimazole on, 

in hyperthyroidism, 948* 

of serum, in family of goitrous cretins, 

747* 

of serum, in hyperthyroidism studied 

by EEG, 1511* 

of serum, in hypothyroidism with in- 

complete growth, 1551* 

CHOLINE theophyliinate; potentiating action 
of cortisone on diuresis produced by, 
825t 

CHORIONIC GONADOTROPIN: 
tropins; Pregnancy 

CHROMATOGRAPHY: see Methods 

CHROMOPHOBE ADENOMA: see Pituitary dis- 
orders 

Crpa Awarb: see Endocrine Society 

Cirruosis: see Liver 

CuirmacteEric: see also Estrogens; Menstrua- 
tion; Ovary 

castrated & postmenopausal women; 

assay of estrogens in, by depression 

of gonadotropin excretion, 509* 

—— menopause and myxedema; FSH ex- 
cretion in; effect of thyroxine, 928* 
—— TACE in the treatment of, 272* 

- —— therapy: see also Questions & Answers 

vasomotor flushes; treatment of, with 

sublingual ergot alkaloids, 794f 
vasomotor symptoms; control of, 
with pituitary luteinizing factor & 

c. gonadotropin, 763+ 

Curnics, Teaching: see Teaching Clinics 

CLostrRIpIuM WeE.LcHII toxin in study of 
ground substance of prostate, 1113* 

Cosa.t; destruction of alpha cells of pan- 
creas by; effect on HGF, 184* 

Cop: see Stress 

CoLuAGEN: see Tissues 

ComMITTEE, PusiicaTions, of the Endo- 
crine Society: see Endocrine Society 

Compounps E and F: see Adrenal preps. & 
comps., cortisone & hydrocortisone 

““CONDITIONING”’ versus “‘permissive”’ actions 
of horn:ones (Editorial), 122* 

ConFERENCE: see Laurentian 

CoNGENITAL ANOMALIES: see also Familial; 
Hermaphrodism; and under various 
endocrine glands 

congenital adrenal hyperplasia: see 

Adrenal disorders 

in pseudohypoparathyroidism 1069* 

















see Gonado- 
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CONGENITAL ANOMALIES (cont.) 
—— inborn error of metabolism; hypo- 
thyroidism as, 869* 
supernumerary digits in mother (and 
child) with myotonic dystrophy & 
thyroid Ca, 1437* 
Conargss: see Pan-American 
CoNNECTIVE TissuB: see Tissues 
ConTENTS of Volume 14, page i (December) 
CoNnvVENTIONS: see Announcements 
ConvuLsions: see Brain; Nervous system 
Copper, of serum; effect of MSH on, 1463* 
Corticoips; CorticostexoIps: see Adrenal 
preps. & comps.; Steroids 
CortTIsoneE: see Adrenal preps. & comps. 
Counctt of the Endocrine Society: see Endo- 
crine Society 
Course: see Harvard Medical School 
CREATININE: see Nitrogen 
CreETINisM: see Thyroid disorders, hypothy- 
roidism 
CrRYPTORCHIDISM: see Testis disorders, hypo- 
gonadism 
Cusuina’s SynpDRoME: see also Adrenal dis- 
orders; Pituitary disorders 
ACTH in blood, 597* 
—— ACTH in urine, 154* 
adrenal responsiveness to ACTH in, 
839* 
effect of relaxin in, 531* 
—— evaluation of diagnostic criteria in, 
775t 
—— metabolic pattern following surgical 
alleviation of, 776T 
—— metastatic adrenocortical carcinoma; 
lack of effect of hypophysectomy on, 
205* 
rate of growth of axillary hair, and 
17-KS excretion in, 897* 
—— response to low-dose stimulation with 
ACTH in, 806t 
—— role ‘of parathyroids in; need for 
further study, 811T 
—— therapy: see also Questions & An- 
swers 
— vagaries in symptomatology of 
(Teaching Clinic), 961* 
CysTINE, radioactive: see Radioactive 

















Dunyono(art) (00)anpncermnons: see Ad- 
renal preps. & comps.; Androgens 

DESOXYCORTICOSTERONE (DCA): see Ad- 
renal preps. & comps. 

DiaBeTEs Insipipus: see also Pituitary dis- 
orders 

associated with hypothalamic dis- 

orders, 13* 
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DiaBEtes ME .uItTUvs: see also Carbohydrate 
metabolism; Insulin; Pancreas 

American Diabetes Association: see 

Am. Diabetes Assoc. 

and gross lesions of the pancreas 

(Editorial), 481* 

associated with myxedema & myo- 

tonic dystrophy, 1437* 

associated with pituitary 

ciency, 1046* 

—— diabetogenic action of cortisone & 
growth hormone; comparison of, in 
different species, 837 Tf 

—— diabetic malignant vascular disease; 
effect of hypophysectomy on, 790T 

—-— glucose tolerance: see also Carbohy- 

drate metabolism 

neoglucogenesis from fat in; accel. of, 

by cortical steroid hormones, 161* 

prediabetic syndrome; large babies & 

the (pre)diabetice father, 177* 

severe, in Cushing’s syndrome; un- 

changed by hypophysectomy, 205* 

——- sugar tolerance: see also Carbohy- 

drate metabolism 

therapy: see also Questions & Answers 

Diet: see also Nutrition; Vitamins 

low-iodine; effect on goitrogenicity of 

calcium, 1412* 

DIsEASES OF ADAPTATION; 
model illustrating, 997* 

Druresis: see Kidney; Pituitary prepara- 
tions, vasopressin; Water 

DvuopENAL Utcer: see Gastro-intestinal 
tract 

Dwarrism: see also Growth; Syndromes; and 
associated with various endocrine dis- 














insuffi- 

















experimental 





orders 
cretinism: see also Thyroid disorders, 
hypothyroidism 
female; relief of phosphate-losing 





osteomalacia in, by large doses of 
vitamin D, 785t 

in 13 cases of goitrous hypothyroid- 
ism, 869* 

—— pituitary: see Pituitary disorders 

—— short children; stimulation of growth 
in (Editorial), 255* 

—— therapy: see also Androgens; Estro- 
gens; Growth; Pituitary preparations, 
growth hormone; Questions & An- 
swers 

Dynamic ANALYsIs of iodine metabolism, 
1423* 





Boouampsta: see Pregnancy 

Epiror, Letters to: see Letters 
Editor 

EpiroriAL Boarp & Eprror of the Journal: 
see Endocrine Society 


to the 
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EDITORIALS, 122*, 255*, 353*, 481*, 588%, 
690*, 756*, 969*, 1079*, 1260*, 1444*, 
1560* 

EpvucatTion for Research (Editorial) 588* 

Exastic fibers: see also Tissues 

in tunica prepria of normal & patho- 
logic testes, 626* 

ELECTROCARDIOGRAM: see Heart 

ELEecrrRocortin: see Adrenal preps. & comps. ; 
Electrolyte 

ELECTROENCEPHALOGRAM (EEG): see Brain 

ELECTROLYTE: see also under specific chemi- 
cal element involved; and under various 
endocrine disorders 

activity of some compounds related 

to 11-desoxycorticosterone, 813f 

—— and water excretion in man; influence 
of cortisone & DCA on, 825f, 825t 

—— disturbances in metabolism of; rela- 

tion to convulsive seizures following 

therapy with cortisone & ACTH, 1039* 

during continuous i.v. infusion of 

small doses of ACTH, 446* 

—— effect of DCA on, in normal preg- 

nancy, 109* 

electrocortin; apparent identity with 

sodium-retaining corticoid of human 

urine, 812t 

—— excretion; effect of stanolone on, in 
agonadal male, 472* 

—— excretion in boy with hypoparathy- 
roidism & Addison’s disease, 653* 

—— excretion of; effect of growth hor- 
mone on, in hypophy’d & intact rats, 
8351, 8357, 835T 

—— hypochloremia, hypokaliemia & hy- 
percalcemia following excessive intake 
of Sippy powders, 1074* 

—— of serum; effect of melanocyte-stim’g 
hormone on, 1463* 

—— of serum, unchanged following hy- 
pophysectomy in Cushing’s syndrome, 
205* 

—— of sweat; control of variable influ- 
ences & their application to clinical 
study of adrenai function, 1126* 

ELECTRON microscopy: see Methods 

ELECTROSHOCK: see Nervous system 

ENDOCRINE: see also Androgens; Estrogens; 
Gonadotropins; Hormones; Progester- 
one; Steroids; and under various end, - 
crine glands (preps. & comps.) 

—— and other clinical manifestations of 
hypothalamic disease, 1*, 13* 

—— control of induced hepatic enzyme 
system, 789T 

——eontrol of melanin 














pigmentation; 


mechanism of, 1463* 
~ diseases and therapy: see also Ques- 
tions & Answers 
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ENDOCRINE (cont.) 
endocrinometabolic syndrome, un- 
diagnosed; report of 2 cases, 193* 
—— glands (autopsy), in study of pitui- 
tary cytology in relation to tropic hor- 
mones, 979* 
—— glands in Klinefelter’s syndrome (au- 
topsy), 719* 
pediatric endocrine & metabolic dis- 
orders; Harvard Med. School course 
in, 596 
Society: see Endocrine Society 4 
studies on nephrectomized dog, 784t 
ENDOCRINE SOCIETY 
ABSTRACTS 
of papers presented at 36th An- 
ual Meeting (1954), San Francisco, 
California, 763+ 
ANNUAL MEETINGS 
Thirty-sizth, San Francisco, Cali- 
fornia, June 1954 
— announcements of, 135, 261, 360, 
487, 594, 702 
— program of, 487 
— abstracts of papers on program, 
763¢ 
—— Thirty-seventh, Atlantic City, N. J., 
June 1955 
— announcements of, 976, 1093, 
1281, 1454, 1576 
AWARDS 
for 1954 (Ciba award: Ayerst, 
McKenna & Harrison fellowship) 
— announcements of, 135, 261, 360 
— recipient of Ciba award, 977 
for 1955 (Medal of the Endocrine 
Society; Ciba award; Ayerst, 
McKenna & Harrison fellowship; 
Schering scholar; Upjohn scholar) 
— announcements of, 1094, 1282, 
1455, 1577 ; 
EDITORIALS: see Editorials 
FELLOWSHIP: see Endocrine 
awards 
JOURNAL OF CLINICAL ENDOCRINOLOGY & 
METABOLISM: see Journal 
LETTERS TO THE EDITOR: see Letters to the 
Editor 
MEDAL: see Endocrine Society, awards 
OFFICERS; COUNCIL, PUBLICATIONS COMMIT- 
TEE; EDITORIAL BOARD & EDITOR 
——- for 1953-54: see general informa- 
tion pages, front ad section, Jan.— 
June issues 
for 1954-55: see Ibid. July—Dec. 
issues 
1953 POSTGRADUATE ASSEMBLY IN ENDO- 
CRINOLOGY 
—— answers to questions submitted at: 


























Society, 
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ENDOCRINE Society (cont.) 
1953 POSTGRADUATE ASSEMBLY (cont.) 
see Questions & Answers (in each 
issue of the Journal) 
SCHOLARS: see Endocrine Society, awards 
ENDOCRINOLOGY: see also Endocrine; Endo- 
crine Society 
Journal of, Clinical: see Journal of 
Clinical Endocrinology & Metabolism 
Pan-American Congress in, 703, 1285 
ENDOCRINOLOGIS13 
clinical; laboratory procedures for 
(Editorial), 353* 
education for research (Editorial), 
588* 
ENDOMETRIUM: see Menstruation; Uterus 
ENZYMES 
—— alk. phosphatase; relation to serum 
calcium level in Ca of breast with 
metast. to bone, 378* 
antihyaluronidase compounds; effect 
of, on gonadotropic hormone prepara- 
tions, 793f 
—— carbonic anhydrase inhibitor; effects 
of, in Addison’s disease, 820+ 
—— §-glucuronidase; response of, to an- 
drogens, 767 f 
——- 11-8-hydroxylase, 780+ 
—— in preparation of histologic sections 
of prostate for study of ground sub- 
stance, 1113* 
inhibitor; activity of crude & purified 
ACTH in presence of, 807+ 
system, induced hepatic; endocrine 
control of, 789t 
systems; effect of thyroxine & tri- 
iodothyronine on, 804f 
transaminases and I[-glutamic acid 
dehydrogenase; in vivo effects of 
growth hormone on, 833t 
EosInopuHizs: see Blood, cells 
Epiuepsy: see Nervous system 
EPINEPHRINE: see Adrenal preps. & comps. 
EpirHysss: see Bone; Joints 
Ercort; sublingual alkaloids of, in treatment 
of vasomotor flushes, 794t 
EsTraDIoL; Estrin; Estriou: see Estrogens 
EstroGEns: see also Climacteric; Gonado- 
tropins; Hermaphrodism; Hormones; 
Menstruation; Ovary; Pregnancy; Pro- 
gesterone; Sex; Steroids 
and estrogen-like compounds; nausea 
caused by; prevention of, by chlor- 
promazine, 795f 
and orchiectomy; atrophy of normal 
and malignant prostatic tissue follow- 
ing; role of ground substance in, 1113* 
—— assay of, in human subjects, by de- 
pression of gonadotropin excretion, 
509* 
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EstTRoGENS (cont.) 
chlorotrianisene (TACE) for sup- 
pression of postpartum lactation, 339* 
effect in ovarian agenesis & hypogon- 
adism untreated until the fifth dec- 
ade of life, 794t 
effect on elastic fibers of testis, 626* 
—— effects of: see also Questions & 
Answers 
estradiol; effect on metabolism of hu- 
man placenta, 764T 
—— estradiol, estrone & estriol; interac- 
tion of, on uterine growth, 1134* 
estrogen-secreting, long-standing, be- 
nign adrenal tumor; male gyneco- 
mastia & retarded sexual development 
resulting from; urinary estrogens, 
1097* 
estrone, C-labeled; interference with 
metabolism of, in aminopterin- treated 
rats, 796T 
estrone metabolism; aberrations of, 
in rat hepatoma, 796t 
—— excretion, in dwarfed girl with hypo- 
thyroidism; effect of thyroxine on, 
1551* 
—— in testicular disorders, 1560* 
—— in treatment of acromegalic female, 
1245* 
in woman with true pituitary Addi- 
son’s disease, 1519* 
—— influence of, on thyroid function, 215* 
——, 17-KS and tetrahydro compound § 
in urine of woman with metast. ad- 
renocortical Ca, 676* 
natural; metabolism of, in men with 
Laennee’s cirrhosis, 764t 
—— TACE in the treatment of the meno- 
pause, 272* 
urinary, in hypogonadotropic eunuch- 
oidism treated with CG, 887* 
EstRone: see Estrogens 
ETHIONINE; inhibition of fat-mobilizing 
properties of, by anabolic steroids & 
growth hormone, 787f 
ETHYLENEDIAMINE tetra-acetate (calsol): see 
Calcium 
Eunucuorpism: see Testis, disorders; Andro- 
gens; Pituitary disorders 
ExoputTHaLmic Gorrer: see Thyroid dis- 
orders, hyperthyroidism 
ExoPpuTHALMOs: see Eyes; Thyroid disorders, 
hyperthyroidism 
EYEs 
































cataracts & hypoparathyroidism, 
579*, 1069* 

exophthalmos, bilateral, progressive; 
pituitary irradiation for, 673* 

—— exophthalmos in assoc. with localized 


thyrotoxic myxedema; treatment with 
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Eves (cont.) 
ACTH & cortisone, 561* 

—— exophthalmos, malignant; correction 
of, by transection of pituitary stalk, 
830T 

—— exophthalmos produced by pituitary 
extract, in Fundulus, 1393* 

—— exophthalmos; treatment of: see also 
Questions & Answers 

—— exophthalmos-producing substance 
in serum of patients with progressive 
exophthalmos, 1393* 


Fanmiat 
congenital adrenocortical 
plasia in siblings, 389* 

—— cretinism; inborn error of metabo- 
lism, 869* 

—— cretinism, with or without goiter, in 
5 of 10 siblings (Teaching Clinic), 
747* 

—— hereditary diabetes insipidus; many 
instances in 7 generations in one 
family, 788t 

Far: see also Cholestero); Lipids; Obesity 

—— body; during admin. of TSH and 
thyroid, 1029* 

—— body; estimation of (Editorial), 969* 

—— content of adrenals, in nephrotic syn- 

drome treated with ACTH, 1023* 
fat-deficient, young male rats; effect 
of thyroid & adrenocortical dysfunc- 
tion on, 802f, 823t 

—— fat-mobilizing properties of ethio- 
nine; inhibition of, by anabolic ster- 
oids & growth hormone, 787 t 

—— formation of CH from; aceel’d by 
cortical steroids in diabetes, 161* 

—— progesterone content of, in rabbit, 
645* 

FELLOWSHIP: see Endocrine Society, awards 

Femae: see Ovary; Estrogens; Menstrua- 

tion; Pregnancy; Sex 

FERTILITY: see Ovary; Pregnancy; Testis 

FETUSES and infants; effect of ACTH & 
cortisone on, 779T 

Fouutcie-Stimutating HorMone 
see Gonadotropins; Pituitary 

FoRMULAE, empirical, for calculating thyroid 
weight, 326*, 1265* 

FRACTURES; see Bone 

Francis Amory Septennial Prize: see Am. 
Academy of Arts & Sciences 

Fro; endocrine control of melanin pigmen- 
tation in, 1463*, 1491* 

FSH: see Gonadotropins; Pituitary 

FuNDULUs; used in study of exophthalmos- 
producing substance in blood, 1393* 





hyper- 





(FSH): 
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CFs serinciaainal: see Breast 

GASTRO-INTESTINAL TRACT 

absorption of ['3! from; effect of 

dietary cx: sium on, 1412* 

duodenal uicer during cortisone ther- 

apy, 389* 

—— gastric pepsinogen & intestinal mo- 
tility; effect of cortisone, DCA, 
ACTH & adrenalectomy on, in rats, 
821t 

—— hyperphagia, duodenal ulcer & obes- 
ity, in case of lymphatic leukemia; 
leukemic infilt. of hypothalamus at 
autopsy, 829f 

—— paralytic ileus in myxedema, 685* 

—— peptic ulcer; association with hyper- 

thyroidism, 1569* 

Sippy powders, in excess, for peptic 

ulcer; alkalosis syndrome following, 

1074* 

GERIATRICS: see also Age; Climacteric 

American Society: see Am. Geriatrics 

Society 

—— androgenic vs, colorimetric assay of 
KS of urine in old men, 452* 

—— geriatric medicine; A.G.S. graduate 
symposium on, 1096 

—— hypogonadism & ovarian agenesis, 
untreated until fifth decade of life, 
794t 

—— senile patient; testosterone therapy 
in, 107* 

GiGANTISM: see Pituitary disorders 

Giucosr: see Carbohydrate metabolism; 
Diabetes mellitus; Insulin 

6-GLUCURONIDASE: see Enzymes 

GLUTATHIONE; role in survival of mice during 
cold stress, 819f 

Guiycocen; Gtycoprotern: see Carbohy- 
drate metabolism; Liver 

Grycosurta: see Carbohydrate metabolism; 
Diabetes mellitus 

Gorter: see Thyroid disorders 

Go1rTRoGEN: see Antithyroid drugs; Thyroid 
disorders 

Gonaporroptins: see also Pituitary prepara- 
tions; Pregnancy 

chorionic and pituitary luteinizing 

factor, for control of menopausal 

vasomotor symptoms, 763 

—— chorionic; in pregnancy: see Preg- 
nancy 

—— chorionic, of plasma; measurement 
of, in men receiving CG; augmenting 
effect of plasma, 887* 

— — chorionic; used in sensitive antihor- 
mone assay method, 7667 



































? 
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GoNADOTROPINS (cont.) 

content of 18 human adenohypophy- 

ses, 979* 

effects of: see also Questions & 

Answers 

—— excretion; depression of, as method 
for assay of estrogens in human sub- 
jects, 509* 

—— excretion in Klinefelter’s syndrome, 
719* 

—— FSH and 17-KS excretion in myxe- 
dema and the menopause; effect of 
thyroxine on, 928* 

oe FSH excretion in hypothyroidism 
with incomplete growth; effect of thy- 
roxine on, 1551* 

—— FSH (normal) in amenorrhea; follow- 
up of 60 cases, 765 

—— gonadotropic extracts, routine bio- 
assay procedure for, 792t 

=—— in diagnosis of testicular disorders, 

1560* 

preparations of; effect of antihyalu- 

ronidase compounds on, 793t 

—— reduction of response to, in chicks de- 
ficient in pantothenic acid or injected 
with squalene, 792f 

—— urinary; aluminum hydroxide as ad- 
sorbing agent for, 666* 

—— urinary; in female with true pituitary 
Addison’s disease, 1519* 

—— urinary, in progeria, 735* 

Gonaps: see also Androgens; Estrogens; 
Gonadotropins: Ovary; Sex; Testis; 
Questions & Answers 

GRANULOCYTOPENIA: see Blood, cells 

GRANULOMA Povcn: see Tissues 

Graves’ Disease: see Thyroid disorders, 
hyperthyroidism 

GrounD SusstTance: see Tissues 

GRoOwTH: see also Children: Dwarfism; and 
under various endocrine glands 

effect of “pituitary growth hormone 

bd ” * 

preparations” on, 110 

— hormone: see also Pituitary prepara- 
tions, growth hormone; Questions & 


Answers 
—— hormone symposium, Henry Ford 


Hospital, 838 

incomplete: associated with hypo- 
thyroidism; effect of thyroid (Teach- 
ing Clinic), 1551* 

—— Is there an adrenal growth factor? 
839* 

large babies and the (pre)diabetic 
father, 177* 

of rats and monkeys; effects of At?! 


and I! on, 1161* 























GrowTu (cont.) 


stimulation of, in short children 
(Editorial), 255* 
—— uterine; interaction of estrogens on, 
1134* 
—— uterine: see also Estrogens; Ovary 
disorders; Uterus 
GuTerMAN, Henry S., Obituary, 133 
Gyneco.toey: see Ovary, disorders; Menstru- 
ation 
GynecomasttA: see Breast 


Har 

—— alopecia areata; effect of cortisone 
on MSH metabolism in, 1491* 

—— axillary; rate of growth of, as diag- 
nostic index; correl. with 17-KS, 897* 
hirsutism 
— associated with polycystic ovaries; 

effect of treatment, 1247* 

— in female; steroid studies; evidence 
for adrenocortical dysfunction, 777 t 

— in “pure’’ vs. adrenogenita) Cush- 
ing’s syndrome, 961* 

—in women; classification of, by 
chromatographic analysis of ur. 
17-KS, 776 

— see also associated with Adrena) 
disorders; Cushing’s syndrome; 
Hermaphrodism; Ovarian disorders 

HALoGEN 

atom; substitution of, in the 9-alpha 

position; enhancement of activity of 

hydrocortisone, 813f 

atoms, other than iodine; effect of 

substitution in thyronine, 1444* 
——radiohalogens (eg. astatine): see 

Radioactive 
HarvARD MEDICAL SCHOOL; course on pedi- 
atric endocrine and metabolic disorders, 
596 


HEART 

















cardiac patients, euthyroid, treated 

with I'*'; effect of TSH on changes in 

thyroid function, 572* 

electrocardiography, in 13 cases of 

goitrous hypothyroidism, 869* 

—— myxedema heart (Teaching Clinic), 
477* 

Hear regulation: see Hypothalamus; Tem- 
perature 

Hemorruace: see Blood 

Henry Forp Hospritrat, Detroit; growth 
hormone symposium, 838 

Hepatitis; HEPATOSPLENOMEGALY: see Liver 

HEREDITARY: see Congenital; Familial 

Hermaruropism: see also Adrenal disorders; 
Ovary; Testis 
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HERMAPHRODISM (cont.) 
—— pseudohermaphrodite (female) treat- 
ed with cortisone, 389* 
HGF: see Carbohydrate metabolism 
Hivar Cetus: see Ovary 
HIRsuTIsM: see Hair 
HistTaMINE; urinary excretion of, 
admin. of cortisone, 707* 
Hormones: see also Androgens; Estrogens; 
Gonadotropins; Progesterone; Steroids; 
Endocrines 
—— “conditioning”? versus ‘‘permissive’’ 
actions of hormones (Fiditorial), 122* 
conference on: see Laurentian Hor- 
mone Conference 
—— effects of: see also Questions & An- 
swers 
hormona) agents; technique for eval- 
uation of anabolic & catabolic proper- 
ties of, 8337 
—— hormonally induced lactation in male 
rats, 831f 
neutral, steroid; in vivo metabolism 
of, 318* 
permissive action of, 1272* 
Hyprocortisone; 17-HyproxycorticoiDs: 
see Adrenal preps. & comps. 
Hyproxy.LasE (11-8): see Enzymes 
HyYDROXYPROGESTERONE: see Progesterone 
HyperGiLycemia: see Carbohydrate metabo- 
lism; Diabetes mellitus 
Hyper.ipemia: see Lipids 
HYPERTENSION: see Vascular system 
Hypertuyrorpism: see Thyroid disorders 
Hyperrricuosis: see Hair, hirsutism 
HyYPoGENITALIsM: see Androgens; Estrogens; 
Ovary, disorders; Testis, disorders 
HypoG.LycemMia: see Carbohydrate metabo- 
lism; Diabetes mellitus; Insulin 
HypoGonapism: see Androgens; Estrogens; 
Ovary, disorders; Testis, disorders 
HypopiruIrarism: see Pituitary, disorders 
HypoTHALAMUS 
—— diseuse of; endocrine and other clini. 
cal manifestations, 13* 
effect of x-irradiation on; histologic 
study, 859* 
lesions of; depression of thyroidal 
iodine uptake by, 773¢ 
lesions of; increased 
tivity of rats with, 790T 
leukemic infiltration. of, in case of 
lymphatic leukemia assoc’d with hy- 
perphagia, obesity & duod. ulcer (au- 
topsy), 829t 
relation to pineal lesions, 622* 
—— tumor of, and precocious puberty, 1* 
Hyporuyroipism: see Thyroid disorders, 


after 




















insulin sensi- 











hyvothyroidigm 
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Iypex To VOLUME 14 (1954) 
—— author, 1581 
subject, 1597 
Inrants: see also Congenital anomalies; 
Children; Pregnancy 
—— large babies and the (pre)diabetic 
father, 177* 
newborn; collagen fibers of testis in, 
798t 
newborn rats; effect of cortisone on 
lower incisors of, .24f 
premature; probable predominance 
of corticosterone in adrenocortical se- 
cretion of, 816+ 
scorbutic; effect of ACTH on ascorbic 
acid of blood and urine, 1006* 
INFERTILITY: see Ovary, disorders; Testis, 
disorders 
Ins uRY: see Stress 
InsuLIn: see also Carbohydrate metabolism; 
Diabetes mellitus; Pancreas 
effect of, on thyroid gland; and influ- 
ence on heat regulation, 801t 
extreme sensitivity to, in case of pi- 
tuitary insufficiency plus diabetes, 
1046* 
insulin-glucose tolerance and Jlactic- 
pyruvic acid ratios in obesity; effect of 
ascorbic acid on, 836f 
sensitivity, increased, in rats with 
hypothalamic lesions, 790f 
—— therapy: see also Questions & Answers 
tolerance test in case of hypogly- 
cemia, 248* 
InTRA-ARTICULAR injection: see Joints 
Iop1NE: see also Antithyroid drugs; Thyroid; 
Thiouracil 
—— hormonal, of serum, in hypothyroid- 
ism & incomplete growth, 1551* 
iodide block; effect on thyroidal up- 
take of I'®, 1530* 
iodide space of thyroid increased by 
admin. of iodothiouracil in rats, 232* 
iodinated compounds; comparisons 
of; importance of biologic assay in, 
56* 
iodothiouracil: see Thiouracil 
—— KI involution alternating with thi- 
ouracil hyperplasia, in production of 
thyroid tumors in rats, 1367* 
low-iodine diet and parenteral iodide; 
effect on calcium as a goitrogen, 1412* 
——— metabolism, illust’d by  multi- 
compartmented biologic model, 1079* 
— metabolism in normal subjects; dy- 
namic analysis of (PBI specific- 
activity curve), 1423* 
— metabolism: see also Questions & 
Answers 
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IoDINE (cont.) 

PBI during high dosage of propyl- 

thiouracil in hyperthyroidism, 1403* 

—— PBI; effect of penethamate hydri- 
odide on, 242* 

—— PBI in acromegaly, 32* 

—— PBI in liver disease, 1287* 

—— PBI in myxedema; effect of thyroxine 

on, 928* 

radioactive: see separate category un- 

der Iodine 

SPI; effect of estrogen on, 215* 

RADIOACTIVE 

administered to euthyroid cardiac 

patients; effect of TSH on changes 

in thyroid function following, 572* 

—— distribution of, in thyroxine and 
TSH-treated rats; effect of cortisone 
on, 822 

—— delir vation of new iodide compart- 

ment in thyroid, 771f 

effects of iodide on rate of release of 

hormone from toxic thyroid glands, 

768t 

eka-iodine (astatine) ; studies with, 

1149*, 1161* 

excretion of, in familial cretin, 747* 

—— histologic effects of radiation from, 

on normal & hyperplastic human 

thyroid glands, 1179* 

hormonal I'*! of serum; effect of 

stress, TSH & ACTH on, 309* 

I'3! clearance & renal function in 

thyroid disease, 1539* 

—— [labeled thyroxine & triiodo- 
thyronine; effect of metabolic alter- 
ations on subcellular distrib. of, 
804t 

—— |"!-labeled thyroxine; metabolism 
of, by isolated perfused rabbit liver, 
803t 

—— I'®; diagnostic use of; comparison 

with I3!, 1530* 

impaired organic binding of, by 

thyroid, in I'*! treatment of hyper- 

thyroidism, 565* 

in dynamic analysis of iodine me- 

tabolism in normal subjects, 1423* 

—— in estimation of thyroid weight by 

empirical formulae, 326,* 1265* 

in in vitro study of intact thyroid 

gland, 1219* 

in study of action of astatine in the 

rat, 1149*, 1161* 

in study of calcium as a goitrogen, 

1412* 

in study of in vivo interconversion 

of thyroxine & triiodothyronine, 

772t 















































IopINE (cont.) 
RADIOACTIVE (cont.) 


in study of pituitary-thyroid rela- 

tionship in Graves’ disease, 1260* 

—— increased uptake of, induced by 
TSH, as diagnostic aid, 223* 

—— inhibition of uptake of I’ by Neo- 
mercazole & Mercazole; compari- 
son, 1230* 

—— localization of, in rat prostate after 
admin. of I'-labeled prolactin, 
832+ 

—— PBI and ['*! uptake during treat- 
ment of hyperthyroidism with K 
perchlorate, 70* ? 

—— PBI" used in simplified sensitive 

test for thyroid function, 1056* 

rapid simple clinical method for 

evaluating thyroid function, 770 

retention; quantitative measure- 

ments of, in thyroid Ca; effect on 

leukocytes, 1300* 

—— studies in 13 cases of goitrous hypo- 

thyroidism, 869* 

studies of fractional rate of release 

of hormonal iodine from thyroid, 

772t 

study of thyroid function by, in 

case of pituitary insufficiency plus 

diabetes, 1046* 

ten years’ experience with, 45* 

—— thyroidal I" clearance; diphasic 
character of, 773T 

—— thyroxine I'*! of plasma, in diag- 
nosis of thyroid disease, 1062* 

—— treatment of thyroid cancer with, 

at Mass. Gen. Hospital, 1336* 

uptake, and PBI, following hy- 

pophysectomy, 786f 

—— uptake, and PBI, in dystrophy 

(myotonic) associated with thyroid 

disease, 1437* 

uptake, and PBI, in hyperthyroid- 

ism studied by EEG, 1511* 

—— uptake; depression of, by hy- 
pothalamic lesions, 773f 

—— uptake, in diff. diagnosis of malig- 
nancy in solitary thyroid nodules, 
672* 

—— uptake, in Klinefelter’s syndrome, 
719* 

—— uptake, in patients with impaired 

liver function, 1287* 

uptake; method for increasing ac- 

curacy of, as a test for thyroid func- 

tion, by use of desicc. thyroid, 1374* 

uptake: see also Questions & An- 

swers 

used in diagnosis of case of pitui- 

tary myxedema, 685* 
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IoDINE (cont.) 

RADIOACTIVE (cont.) 
used in estimation of thyroid 
weight for dose calculations, 326*, 
1265* 
IopOTHIOURACIL: see Thiouracil 
Ion1zING RapiaTION: see Radiation 
IRRADIATION: see Radioactive; Roentgen ray 
IsoropEs: see Radioactive 





5 seen see Liver 
Joints: see also Arthritis; Bone: Tissues 
—— intra-articularly injected hydrocorti- 
sone & cortisone in arthritis; distrib. 
of, in synovial fluid and cells, 711*, 
814t 
synovial fluid in arthritis; metabolites 
of hydrocortisone & cortisone in, 814f 
JOURNAL OF CLINICAL ENDOCRINOLOGY & 
METABOLISM 
Contents of Volume 14 (1954), page i 
(December) 
Editorial Board, Editor, Publications 
Committee: see Endocrine Society 
Editorials: see Editorials 
Indexes to Volume 14 (1954) 
— author, 1581 
— subject, 1597 
—— Letters to the Editor: see Letters to 
the Editor 
JUVENILE: see Children 

















Ksrocainc activity of corticotropin, 792 

Kerosterorps & 17-KETosTERoIDs: see Ster- 
oids 

Kipney: see also Urine 

diuresis: see also Pituitary prepara- 

tions, vasopressin; Pituitary disorders, 

diabetes insipidus; Water 

—— diuretic action of choline theophy]l- 
linate; potentiating action of cortisone 
on, 825t 

—— §-glucuronidase; response of, to an- 
drogens, 767+ 

—— incidence of renal stones in hyper- 
parathyroidism, 1569* 

—— nephrectomized dog; endocrinologic 
studies on, 784f 

—— nephrectomized rabbit; rate of dis- 

appearance of progesterone from blood 

of, 645* fo 

nephrotic syndrome; effect of ACTH 

on adrenals in (histology), 1023* 








—— renal action of the parathyroids, 826f 

—— renal function and el¢ctrolyte bal- 
ance; effect of growth hormone on, in 
hypophysect’d & intact rats, 835f, 
8351, 835t 
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Kipney (cont.) 

renal function and I! clearance in 
hyperthyroidism & myxedema, 1539* 
renal insufficiency, alkalosis & hyper- 
calcemia following excessive intake of 
Sippy powders (Teaching Clinic), 
1074* 

KLINEFELTER’S syndrome: see Syndromes 








1 acnitean: see Breast; Pregnancy 

LAENNEC’s Crirruosis: see Liver 

LAURENTIAN HoRMONE CONFERENCE 
(program), 594 

LETTERS TO THE EprTor, 97*, 100*, 105*, 
107*, 109*, 110*, 244*, 245*, 336*, 339*, 
341*, 672*, 673*, 676*, 678*, 680*, 681*, 
681*, 682*, 744*, 746*, 1086*, 1263*, 
1265*, 1268*, 1270*, 1272*, 1564*, 1567*, 
1569* 

LEvuUKEMIA: see Blood, cells 

Levuxkocytss: see Blood, cells 

Lipps: see also Cholesterol; Fat 

hyperlipemia in undiagnosed endo- 

crinometabolic syndrome, 193* 

—— of blood, during admin. of TSH & 
thyroid, 1029* 
LIVER 








fatty; produced by ethionine; inhibi- 
tion of by anabolic steroids & growth 
hormone, 787f 
hepatectomized rabbit; rate of dis- 
appearance of progesterone from blood 
of, 645* 
‘——~ hepatie enzyme system, induced; en- 
docrine control of, 789 
—— hepatoma of rat; aberrations of 
estrone metabolism in, 796f 
—— hepatosplenomegaly and fatty in- 
filtration, in undiagnosed endocrino- 
metabolic syndrome, 193* 
—— influence of hormones: see also Ques- 
tions & Answers 
—— isolated, perfused, of rabbit; metabo- 
lism of I-labeled thyroxine by, 803 
—— Laennec’s and cardiac cirrhosis & 
acute infectious hepatitis; thyroidal 
uptake of I'*! in; correl. with spider 
angiomata, jaundice, cellular damage 
& ascites, 1287* 
—— men with Laennec’s cirrhosis; me- 
tabolism of natural estrogens in, 764f 
LuNGs 





alveolar CO, tension during preg- 
nancy, 522* 

LympHatTic TIssuE 

effect of growth hormone on, 786f 
—— struma lymphomatosa: see Thyroid 
disorders 

tonsils, following omission of cortisone 
in congen. adrenal hyperplasia, 389* 
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Misinis parasitized chicks; ascorbic-acid 
& cholesterol content of adrenals in, 822 

Mats: see Testis; Androgens; Sex 

MALNuTRITION: see Nutrition 

Marg, pregnant, ACTH in urine of, 154* 

MEDAL: see Endocrine Society, awards 

MEETINGS: see Announcements 

MELANIN: see Pigment 

MELANOCYTE-STIMULATING HorMoNE (MSH): 

see Pigment; Pituitary preparations 

MELANOMA: see Pigment; Tumors 

MENOPAUSE: see Climacteric; Menstruation 

MENSTRUATION: see also Climacteric; Estro- 

gens; Pregnancy; Progesterone; Ovary; 

Uterus 

amenorrhea; changes following treat- 

ment with vaginal suppositories of 

progesterone, 1564* 

amenorrhea due to polycystic ovaries 

(Stein-Leventhal syndrome) (Teach- 

ing Clinic), 1247* 

amenorrhea, galactorrhea & 

FSH, 265* 

amenorrhea with normal FSH; fol- 

low-up of 60 cases, 765f 

changes in, in acromegaly, 32* 

course of, in adrenal hyperplasia fol- 

lowing omission of cortisone, 8107 

cyclic intermenstrual pain (mittel- 

schmerz), 682* 

—— disorders of: see also Questions & 
Answers 

—— menopause: see Climacteric 

ovulation: see also Ovary; Progester- 

one 

MENTAL: see also Brain; Nervous system 

deficiency in cretinism: see also Thy- 

roid disorders, hypothyroidism 

—— deficiency in familial goitrous hypo- 
thyroidism, 747*, 869* 

—— psychologic changes in patients with 
Addison’s disease during treatment 
with cortisone (Teaching Clinic), 
344* 

—— psychoses and convulsive seizures 

complicating therapy with cortisone 

& ACTH (EEG’s), 1039* 

psychosis during cortisone therapy in 

pseudohermaphrodism, 389* 

Mercapto CoMPouNDS 

mercaptoimidazole (Tapazole) in 

treatment of hyperthyroidism, 1403* 

—— 2-mercapto-1-methylglyoxaline (Mer- 
cazole) ; antithyroid activity and toxic- 
ity of, 1230* 

—— methimazole; 4-year study of treat- 
ment of hyperthyroidism with, 948%, 
801f 

—— methimazole plus x-rays in treatment 








low 
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MeERcaApto CoMPOoUNDs (cont.) 
of hyperthyroidism, 939* 

MERCAZOLE: see Mercapto compounds; Anti- 
thyroid drugs 

METABOLISM: see also under specific element 

involved 

——- basal: see Basal metabolism 

—— Journal of Clinical Endocrinology & 
Metabolism: see Journal 

—— metabolic disorders (pediatric); 
course in: see Harvard Med. School 

METHIMAZOLE: see Mercapto compounds: 
Antithyroid drugs 

METHODS: see also Tests 

aluminum hydroxide as an adsorbing 

agent for ur. gonadotropins, 666* 

—— androgenic activity of ur. ketoster- 

oids; comparison of colorimetric and 

biologic assays, 139* 

assay of corticotropin; improved & 

simplified, using normal male subjects, 

807+ 

bioassay procedure for gonadotropic 

extracts, 792f 

—— certain color reactions for DHA; in- 
accuracy of, 100* 

—— electron microscopy, to reveal fine 
structure of ant. pituitary gland & 
other tissues, 786T 

—— for ACTH: see also Pituitary prepara- 

tions, ACTH c 

for ACTH in blood; ‘active’ & 

“activable” fractions, 1144* 

for admin. of tracer dose of I', 1530* 

for assay of ACTH in urine, 154* 

—— for assay of estrogens in human sub- 
jects, by depression of gonadotropin 
excretion, 509* 

—— for chorionic gonadotropin in plasma, 
887* 

—— for corticoid conjugates in human 

blood, 341*, 8157 

for dehydroisoandrosterone & an- 

drosterone-etiocholanolone in plasma, 

778t 

for dynamic analysis of iodine metab- 

olism, 1423* 

—— for estimation of body fat, 969* 

for estimation of thyroid weight by 

empirical formulae, 326*, 1265* 

—— for 17-hydroxycorticoids in blood, 
746* 

——for 17-hydroxycorticosteroids in 
urine, 839* 

—— for melanocyte-stimulating hormone 
(MSH) in blood & urine, 789}, 1491* 

—— for pregnanetriol and 17-OH-pro- 

gesterone, 409* 

for quant. evaluation of anabolic & 

catabolic properties of hormones, 833 T 
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METHODS (cont.) 

—— for using plasma butanol-extractable 
I! in diagnosis of thyroid disease, 
1062* 

—-— granuloma-pouch technique to illus- 
trate diseases of adaptation, 997* 

—— improved, for extraction & deter- 
mination of plasma 17-KS, 815+ 

—— laboratory procedures for clinical 
endocrinologists (Editorial), 353* 

—— model, multi-compartmented, bio- 
logic, for illust’g metabolic relation- 
ships, 1079* 

—— modifications of Reddy procedure for 
17-OH-corticoids in urine, 336* 

—— new, for determination of ACTH in 
blood, 781t 

—— PBI determination, invalidated by 
use of iodinated ester of penicillin, 
242* 

—— Porter-Silber reaction; lack of speci- 
ficity, 1263* 

—— quantitative, for measuring I re- 
tention in thyroid Ca, 1300* 

—— rapid, simple, clinica) radioactive 
method for eval’g thyroid function, 
770F 

—— simple, nonchromatographic, for spe- 
cific estim. of ur. metabolites of hydro- 
cortisone, corticosterone & 17-OH- 
progesterone, 8147 

—— simplified test of adrenocortical func- 
tion, using corticotropin gel, 806f 

—— specific gravity technique for estim. 
of gross body composition, in meta- 
bolic studies, 1029* 

METHYLANDROSTENEDIOL (MAD): see An- 
drogens 

METHYLTESTOSTERONE: see Androgens 
METHYLTHIOURACIL: see Thiouracil 
Mirre.scHMERz: see Menstruatic. 
MODELS 

——- biologic, multi-compartmented (Edi- 
torial), 1079* 
experimental, illust’g pathogenesis of 
diseases of adaptation, 997* 

—— three-compartment; in dynamic anal- 

ysis of iodine metabolism, 1423* 
MORPHINE 
—— blocking effects on ACTH secretion, 
811f 
suppression of ovulation by, in the 
rat, 765T 








MSH: see Pigment; Pituitary preparations 

MvucoPROTEINS: see Protein 

Mu tti-CoMPpARTMENTED 
(Editorial), 1079* 

Mumps orchitis: see Testi 

MuSsCLE 

muscular’ masses in undiagnosed en- 


biologic models 
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MUSCLE (cont.) 
docrinometabolic syndrome, 193* 
—— myotonic dystrophy assoc’d with 
thyroid disease (Teaching Clinic), 
1437* 
progesterone content of, in the rabbit, 
645* 
Myoronic Dystropuy: see Muscle 
Myxepema: see Thyroid disorders, hypo- 
thyroidism 





Pi cnasudis; Ira T., Obituary, 1278 

NeGRo; effect of MSH on melanin pigmen- 
tation; and MSH metabolism in, 1463*, 
1491* 

NEOGLUCOGENESIS: see Carbohydrate metab- 
olism 

NEOMERCAZOLE: see Thiouraci] & thio comps. 

Neo-PEnI.: see Penethamate hydriodide 

NEOPLASMS: see Cancer; Tumors; and under 
specific organ involved 

NEPHROTIC Si NDROME: see Kidney 

Nervous System: see also Brain, Mental 

convulsive manifestations in hypo- 

parathyroidism ((EEG), 1069* 

—— convulsive seizures complicating cor- 
tisone & ACTH therapy (EEG), 1039* 

—— electroshock seizure threshold; effect 

of triiodothyronine & thyroxine on, in 

adrenalect’d rats, 803 

epilepsy; diff. diagnosis re hypogly- 

cemia, 248* 

epileptic manifestations & hypopara- 

thyroidism, 579* 

—— in hypothalamic disease, 1*, 13* 

recurrent laryngeal nerves; revised 

anatomy of; dissection of 100 cada- 

vers, 87* 

—— tetany: see Calcium; Parathyroids 

Neutrons, ionizing radiation of; histologic 
effects on human thyroid, 1179* 

Nevi: see Skin; Tumors 

NITROFURAN compounds; mechanism of 
spermatogenic arrest produced by, in 
rats, 799t 

NrtroGeEn: see also Protein 

and phosphorus blood levels; effect of 

growth hormone on, in monkeys, 787} 

balance; effect of quinidine on, 97* 

effect of pituitary growth hormone 

on, 110* 

excretion; effect of stanolone on, in 

agonadal male, 472* 

—— uric acid/creatinine ratio; effect of 

ACTH on, in various clinical condi- 

tions, 297* 

urinary, of castrated male rat; in- 

fluence of 19-nortestosterone cyclo- 

pentylpropionate on, 799T 
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NORADRENALINE; NOREPINEPHRINE: see Ad- 
renal preps. & comps. 

Notices: see Announcements 

Nutrition: see also Diet; Growth; Obesity; 
Vitamins 

undernourished patients treated with 

cortisone; remarkable effects in ano- 

rexia nervosa, 820f 





Oszsiry: see also Fat: and associated with 
various endocrine disorders 
—— effect of ascorbic acid on insulin- 
glucose tolerance and lactic-pyruvic 
acid ratio in, 836+ 
—— plus hyperphagia and duodenal ulcer, 
. associated with hypothalamic leu- 
kemic infiltration (autopsy), 829} 
OBITUARIES 
Guterman, Henry S., 133 
Nathanson, Ira T., 1278 
Siegler, Samuel L., 134 
Thompson, Willard O., 699 
Orricers of the Endocrine Society: see 
Endocrine Society 
Orcuitts: see Testis 
OsTEOMALACIA; OsTEOPOROSIS: see Bone 
Ovary: see also Breast; Estrogens; Gonado- 














tropins; Hermaphrodism; Menstrua- 
tion; Pregnancy; Progesterone; Sex; 
Uterus 


adolescent development, ovulation, 

menstruation & pregnancy in congen. 

adrenal hyperplasia, under influence 
of cortisone, 809T 

altered sex function & hypothalamic 

disease, 13* 

—— amenorrhea: see also Menstruation; 
Pregnancy 

—— castrated adult rats; interaction of 
estrogen on uterine growth in, 1134* 

—— climacteric: see Climacteric 

cystic degeneration of, in pregnant 

acromegalic treated by irrad. of pitui- 

tary, 1245* 

females; effects of relaxin in, 531* 

—— hilar-cell proliferation in adrenogeni- 
tal syndrome, 245* 

—— hypogonadism and ovarian agenesis, 
untreated until the fifth decade of life, 
794T 

—— hypogonadism; rate of growth of axil- 
lary hair, and 17-KS excretion in, 897* 

—— menopause: see Climacteric 

—— menstrual disorders: see Menstrua- 

tion 

normal and oédphorect’d females; an- 

drogenic vs, colorimetric assay of ur. 

KS in, 452* 

ovarian agenesis; chromosomal] sex 

in, 1270* 
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Ovary (cont.) 
ovarian disorders: see also Questions 
& Answers 
ovulation in the rat; suppression by 
morphine, 765f 
—— ovulation: see also Menstruation 
polycystic; amenorrhea due to (Stein- 
Leventhai syndrome) (Teaching 
Clinic), 1247* 
polycystic, syndrome (Stein-Leven- 
thal) and hyperadrenocorticism, 766 
preparations: see Estrogens; Pro- 
gesterone; Steroids; Questions & An- 
swers 
pseudohermaphrodism: _ see 
maphrodism ’ 
reproductive system; effect of 11-a- 
hydroxyprogesterone on, in adult rats, 
1268* 
—— sexual] development in 
treated female rats, 821 
—— therapy of ovarian disorders: see also 
Estrogens; Gonadotropins; Proges- 
terone; Questions & Answers 
OvuLATION: see Menstruation; Ovary; Preg- 
nancy 
OXYGEN utilization: see also Basa) metabo- 
lism; Lungs 
—— oxygen with 30 per cent CO,; ad- 
renal-pituitary & CH response to, 
823, 824t 

















Her- 








cortisone- 


P isecherunioaas Congress in Endocrinology 
Santiago, Chile, 703, 1285 

Pancreas: see also Carbohydrate metabo- 
lism; Diabetes mellitus; Insulin 

effect of alpia-cell destruction on 

HGF content, 184* 

—— gross lesions of, and diabetes (Edi- 
torial), 481* 

—— islet-cell tumor vs. functional hypo- 

glycemia, 248* 

islets of Langerhans; some effects of 

growth hormone on, 791 f 

PANHYPOPITUITARISM: see Pituitary disorders 

PARATHYROIDS: see also Calcium; Thyroid 

chronic effects of irrad. with I'*! and 

At?" on, in the rat & monkey, 1161* 

—— disorders: see also Questions & An- 
swers 

—— function; measurement of, using 
ethylenediamine tetra-acetate, 827f 

—— hyperparathyroidism; association 
with peptic ulcer, 1569* 

—— hyperparathyroidism; i. v. calcium as 
an aid in diagnosis, 830t 

—— hypo- and pseudohypoparathyroid- 
ism; probenecid therapy in, 785f 

—— hypoparathyroidism followed by Ad- 
dison’s disease, 653* 
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PARATHYROIDS (cont.) 
hypoparathyroidism, idiopathic; ef- 
fect of i.v. calcium gluconate on ex- 
cretion of Ca and P in, 278* 
—— hypoparathyroidism; postoperative, 
unrecognized (Teaching Clinic) 579* 
—— pseudohypoparathyroidism; case re- 
port, 1069* . 
renal action of, 826T 
role of, in Cushing’s syndrome; need 
for further study, 811T 
Peprarrics: see Children 
PENETHAMATE hydriodide; influence on PBI 
levels, 242* 
PENICILLIN, iodinated ester of: see Pene- 
thamate 
Penis: see Androgens: Gonadotropins; Her- 
maphrodism; Prostate; Testis 
Peptic ulcer: see Gastro-intestinal tract 
PERMISSIVE 
action of hormones, 1272* 
versus ‘‘conditioning”’ actions of hor- 
mones (Editorial), 122* 
PHEOCHROMOCYTOMA: see Adrenal disorders 
PHOSPHATASE: see Enzymes 
PHospHorus: see also Bone; Parathyroids 
balance; effect of pituitary growth 
hormone on, 110* 
—— effect of Ca gluconate on excretion of, 
inidiopathic hy poparathyroidism, 278* 
—— hypophosphatemic glycosuric osteo- 
malacia; mechanism, 365* 
—— inorg. phosphate & glucose of serum 
in pituitary disorders, 823f 
—— of serum in hypoparathyroidism; ef- 
fect of therapy, 1069* 
—w— phosphatase: see Enzymes 
PIGMENT: see also Addison’s disease 
—— albinos & Negroes; vitiligo; miscel- 
laneous; (MSH) melanocyte-stimu- 
lating hormone excretion in, 1491* 
determination of MSH in urine and 
blood, 1491* 
—— during pregnancy: see also Pregnancy 
—— effect of admin. of MSH on urinary 
excretion of, 1463* 
melanin pigmentation; mechanism of 
endocrine control of, 1463* 
—— melanocyte-stimulating hormone in 
human blood & urine, 789, 1463*, 
1491f 
melanoma, malignant, metastatic; 
effect of hypophysectomy on, 828t 
—— MSH: see also Pituitary preparations 
of skin, in true pituitary Addison’s 
disease; effect of ACTH, 1519* 
































PINEAL lesions and precocious puberty; a re- 
view, 622* 
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Piruirary: see also Gonadotropins 
DISORDERS 

acromegalic mothers: & size of 

babies, 177* 

acromegaloid gigantism in undiag- 

nosed syndrome, 193* 

acromegaly & pregnancy, 

1245* 

adenomas (Editorial), 756* 

—— Cushing’s syndrome: see Cushing’s 

syndrome 

diabetes insipidus & other manifes- 











32*, 








tations; relation to hypophysec- 
tomy; effect on ACTH & cortisone, 
786+ ; 

—— diabetes insipidus, hereditary; 


many instances in 7 generations in 
one family, 788t 

— — disorders; serum inorg. phosphate 
& glucose response in, 828t 

—— disorders: see also Questions & 
Answers 

—— dwarf with pituitary tumor; renal 
funct. & I'*! clearance in, 1539* 

—— dysfunction; explanation for thera- 
peutic benefits following x-irrad. of 
hypophysial region, 859* 

—— hyperpituitarism vs. hyperthyroid- 
ism in Graves’ disease, 768 

—— hypopituitarism and acromegaly; 
long-acting effect of testosterone 
isobutyrate & phenylacetate in, 
800t 

—— hypopituitarism; effect of MSH on 
melanin pigmentation and MSH 
metab. in, 1463*, 1491* 

—— hypopituitarism, sodium-retaining 
corticoid in urine of, 1086* 

—— insufficiency associated with dia- 
betes mellitus, 1046* 

——— insufficiency; use of TSH in diag- 

nosis, 223* 

panhypopituitarism; ACTH test 

in, 297* 

pituitary myxedema 

Clinic), 685* 

—— relationship to progeria, 735* 

—— true pituitary Addison’s disease— 
a pituitary unitropic deficiency; 
treatment, 1519* 

—— tumor, in syndrome of galactor- 
rhea, amenorrhea & low FSH; com- 
parison with acromegaly, 265* 

GONADOTROPINS: see Gonadotropins 

HORMONEs: see Gonadotropins; and Pitui- 
tary preparations 

PHYSIOLOGY & PATHOLOGY 

differential cell count of, in a case 





(Teaching 
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Pituitary (cont.) 

PHYSIOLOGY & PATHOLOGY (cont.) 
of Klinefelter’s syndrome, 719* 
fine structure of, as revealed by 
electron microscopy, 786f 
—— histologic picture of, in acute leu- 
kemia treated with ACTH & corti- 
sone, 910* 
human; cytology of, as related to 
bioassays for tropic hormones, 979* 











—— hypophysectomy; corticosteroid 
secretion following, 782T 
hypophysectomy; changes _ ob- 


served after, in 4 patients with 
mammary cancer, 827, 

— —  hypophysectomy; effect on cyclic 
mitotic activity in retromolar mu- 
cosa of rats, 829T 

—— hypophysectomy; effect on malig- 
nant diabetic vascular disease, 790T 

—— hypophysectomy; lack of effect of 
x metast. adrenocortical Ca with 

Cushing’s syndrome, 205* 

—— hypophysectomy; results studied 
by [I'®, 1530* 

—— in precocious puberty & hypo- 
thalamic tumor, 1* 

—— in pregnancy, 32* 

—— irradiation of, for bilat. progressive 
exophthalmos, 673* 

—— pituitary-thyroid relationship in 
Graves’ disease (Editorial), 1260* 
stalk; transection of, for correction 
of malignant exophthalmos, 830T 

—— thyroidectomy cells in pituitary of 
monkey after treatment with asta- 
tine, 1161* 

PREPARATIONS & COMPOUNDS 
ACTH: see separate category of Pitui- 
tary preparations—(Adrenocortico- 
tropic hormene) 
anterior pituitary fraction, potent, 
steroidogenic, & poor in adrenal 
ascorbic-acid depleting activity, 
808t 
—— erythropoietic factor; production 
of polycythemia in hypophysect’d 
rats by, 831f 

—— FSH: see Gonadotropins 

—— gonadotropic hormone: see Gona- 
dotropins 

—— growth hormone: see separate cate- 
gory of Pituitary preparations 

—— melanocyte-stimulating hormone 
(MSH); role of, in control of pig- 
mentation, 1463* 

—— melanocyte-stimulating hormone; 
method for determination of, in 
blood & urine, 1491* 
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 Prrvrrary (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 
prolactin, I'*-labeled; localization 
of, in rat prostate, 832T 

special fraction; increase in adrenal 

responsiveness during admin. of, 

839* 

standard pituitary extract; produc- 
tion of exophthalmos by, in Fun- 

dulus, 1393* 

—— thyroid-stimulating hormone (TSH): 
see separate category of Pituitary 
preparations 

—— vasopressin; effect on fluid metabo- 











lism in hypophysect’d and intact 
rats, 8357, 836T : 
Adrenocorticotropic hormone (ACTH): 


see also Adrenal physiology 

adrenal response to; factors en- 

hancing, 839* 

—— adrenal] response to, in various 
clinical conditions, 297* 

—— adrenocorticotropic activity of 

human blood, 597* 

adrenocorticotropic substances 

from human placenta, 781f 

—— and growth hormone; effect on 
muscle glycogen of hypophy- 
sect’d rats, 8347 

—— assay of, in urine in health & 
disease, 154* 

—— blocking effect of morphine on 
secretion of, 8117 

——content of human adenohy- 
pophysis, 979* 

—— continuous i.v. infusion of, in 

small doses, as physiologic ap- 

proach to treatment, 440* 

corticotropin gel, in simplified 

test of adrenocortical function, 

806 

corticotropin-zinc, long-acting; 

evaluation of, 680*, 681* 

crude and purified ; activity of, in 

presence of enzyme inhibitor, 807 Tt 

—— deficiency oi, in true pituitary 

Addison’s disease; ACTH ther- 

apy in, 1519* 

effect on adrenals (histology) in 

the nephrotic syndrome & rheum. 

fever, 1023* 

—— effect on fetuses & mothers, 779+ 

—— effect on gastric pepsinogen & 
intest. motility, in rats & g. pigs, 
821f 

—— effect on melanin pigmentation, 
1463* 

—— effect on neutral steroids of 
urine, 922* 
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PrirurtTary (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
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—— effect on serum hormonal] I!*!, 
309* 

-—— effect on urinary & blood ascor- 

bie acid in man, 1006* 

effects on adrenals & pituitaries 

(histology) of children with acute 

leukemia, '910* 

effects: see also Questions & 

Answers 

—— improved & simplified assay for, 
using normal male subjects, 807 t 

—— in acceleration of neoglucogene- 
sis from fat in diabetics, 161* 

—— in functional diagnosis of states 
of adrenocortical hyperactivity, 
775t 

—— in treatment of localized thyro- 

toxic myxedema, 561* 

intravenous; effects on blood 17- 

OH-CS & leukocytes, 423* 

—— ketogenic activity of, in the rat, 

792t 

low-dose stimulation with; ad- 

renocortical response to, in Cush- 

ing’s adrenogenital syndrome, & 

normal subjects, 806t 

—— new method for determination 
of, in blood, 781¢ 

—— of blood, in man; “active” and 
“activable”’ fractions, 1144* 

—— possible bioassay technic for, by 
steroid response in hyporhy- 
sect’d g. pigs, 818f 

—— regular and zinc; effect on 17- 

OH-CS of blood, 746* 

response of blood corticoids to, 

in adrenogenital syndrome, 409* 

response of ur. 17-KS to, in diag- 

nosis of hyperadrenocorticism, 

781t 

—— sodium-retaining effect of uri- 
nary extracts, following admin. 
of, 784t 

—— status of patients continuously 
treated with for 33-5 years, 778+ 

—— test, in hypothyroidism & in- 
complete growth, 1551* 

—— therapy, convulsive seizures 
complicating (EEG’s), 1039* 




















Growth hormone: see also Growth 


and cortisone; comparison of 
diabetogenic actions of, in differ- 
ent species, 837T 

—— and hypophysectomy; effect on 
serum polysaccharide level, in 
rat, 834f 

and lymphatic organs, 786+ 
—— as inhibitor of fat-mobilizing 
properties of ethionine, 787 t 








PrrurTary (cont.) 
PREPARATIONS & COMPOUNDS (cont.) 
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effect in normal & hypophy- 
sect’d immature monkeys, 787t 
effect on renal function & elec- 
trolyte balance in intact and hy- 
pophysect’d rats, 8357, 835t 
—— further observations on effects 
in human subjects, 832f 
in vivo effects on transaminases 
and l-glutamic acid dehydro- 
genase, 833t 
—— metabolic effects of, 110* 
——some effects of, on islets of 
Langerhans, 791f 








Thyrotropic hormone (TSH): see also 


Thyroid disorders, and physiology 

combined with iodide; effect on 

rate of hormone release from 

toxic thyroid, 769t 

content of human adenohy- 

pophysis, 979* 

effect of goitrogens on TSH ac- 

tivity, 769+ 

effect on adrenal responsiveness 

to ACTH, 839* 

effect on changes in thyroid 

function following admin. of I'*! 

to euthyroid cardiac patients, 572* 

effect on fractional rate of re- 

lease of hormonal iodine from the 

thyroid, 772t 

effect on I'*! retention in thyroid 

Ca, 1300* 

effect on intact thyroid gland 

studied in vitro, 1219* 

effect on renal function & I! 

clearance in thyroid disorders. 

1539* 

effect on serum hormonal] "*!,309* 

excretion of, by normal subjects 

& those with altered thyroid 

function, 770+ 

extrathyroidal effects of, 1029* 

——— in study of thyroid function in 
case of pituitary insufficiency & 
diabetes, 1046* 

—— in treatment of cat-scratch thy- 

roiditis, 742* 

increased elaboration of, by 

admin. of iodothiouracil in the 

rat, 232* 

—— metabolic effects of, in osteo- 

porosis & in myxedema, 769T 

not the mediator of Graves’ 

disease, 1260* 

—— thyroxine- & TSH-treated rats; 

effect of cortisone on distrib. of 

T'3! in, 822¢ 

use of, in diagnosis of equivocal 

hypothyroidism, 223* 
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PiTRESSIN: see Pituitary preparations, vaso- 
pressin 

PLACENTA: see Pregnancy; Gonadotropins 
(chorionic) 

Puasa: see Blood 

Po.tycyTHEMIA: see Blood cel's 

POLYSACCHARIDES: see Carbohydrate metab- 
olism 

POLYVINLYPYROLLIDONE; effect on chor. 
gonadotropin activity & plasma levels, 
in hypogonadotropic eunuchoidism, 887* 

PorTER-SILBER REactTION: see Methods 

Porasstium: see also Electrolytes 

balance; effect of pituitary growth 

hormone on, 110* 

balance; in relation to _ steroid- 

induced insulin resistance in diabetics, 

161* 

in true pituitary Addison’s disease, 

1519* 

of sweat; application to clinical study 

- of adrenal function, 1126* 

perchlorate; effect on I'*! retention, in 

thyroid Ca, 1300* 

—— perchlorate in the treatment of hyper- 
thyroidism, 70* 

—— varied intake of, in rats; effect of 
DCA on BP during, 661* 

(PrE)D1ABETIC FATHER: see Diabetes mel- 

litis 

PREGNANCY: see also Breast; Estrogens; 
Gonadotropins; Menstruation; Ovary; 
Pituitary; Pregnanediol; Progesterone 

—— ACTH in blood, 597* 

and acromegaly, 32* 

and early labor; “anesthetic” effect 

of progesterone in, 1567* 

—— and early puerperium; alveolar CO; 
tension levels during, 522* 

—— decidua] development; action of 
pregnanediol & related steroids on 
progesterone in, 763+ 

—— effect of ACTH & cortisone in, 779t 

—— effect on the mittelschmerz, 682* 

—— effects: see also Questions & Answers 

—— estriol— a primate hormone of preg- 
nancy? 1134* 

—— following bilat. wedge resection for 
polycystic ovaries, 1247* 

—— FSH excretion during normal & 

abnormal lactation, 265* 

in acromegalic woman with ovarian 

cysts, treated by pituitary irrad., 

1245* 

in case of congen. adrenal hyperplasia 

treated with cortisone, 809T 

—— in hirsute woman with adrenal cancer 
& high KS excretion, 897* 

—— increased melanocyte-stimulating 
hormone (MSH) in blood & urine of, 
7897, 1491* 
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PREGNANCY (cont.) 

lactation: see also Breast 

—— mare; ACTH in urine of, 154* 

—— melanin pigmentation & MSH me- 
tabolism in, 1463*, 1491* 

—— normal; effect of DCA on hemody- 
namics & electrolyte balance in, 109* 

—— placenta; adrenocorticotropic sub- 
stances from, 781t 

—— placenta; effect of estradiol on me- 

tabolism of, 764f 

pregnanediol in: see also Pregnanediol 

—— pregnant & normal rats; effect of 1la- 








hydroxyprogesterone on _ reproduc- 
tive system of, 1268* 
PREGNANE-3-alpha, 17-alpha, 21-triol-20- 


one: see Adrenal preps. & comps. 
PREGNANEDIOL: see also Estrogens; 
gesterone; Pregnancy 
and related steroids, action on pro- 
gesterone in decidual development, 
763T 
excretion following use of progester- 
one vaginal suppositories, 1564* 
excretion in male gynecomastia & 
hypogonadism resulting from estro- 
gen-secreting adrenal tumor, 1097* 
PREGNANETRIOL in urine of patients with 
adrenogenital syndrome; effect of 
ACTH & cortisone on, 409* 
PREMATURE: see Infants 
PROBENECID therapy in parathyroid disease, 
785t 
Proceria, typical; report of a patient, in- 
cluding urinary hormone studies, 735* 
PROGESTERONE: see also Estrogens; Men- 
struation; Pregnancy; Steroids 


Pro- 











—— “anesthesia” in human_ subjects, 
1567* 

—— effects of, see also Questions & 
Answers 

—— exogenous; rate of disappearance 


from the blood of rabbits; progester- 
one content of fat & muscle, 645* 

—— 17-hydroxyprogesterone; effect of, in 
adrenogenital syndrome, 409* 

—— lla-hydroxyprogesterone; effect on 
reproductive system of pregnant 
adult rats, 1268* 

—— pregnanediol: see Pregnanediol 

—— vaginal suppositories; effectiveness 
of, 1564* 

Proacrams: see Endocrine Society; Lauren- 
tian Hormone Conference; American 
Goiter Association 

PROLACTIN: see Pituitary preparations 

PROPYLTHIOURACIL: see Thiouracil 

Prostate: see also Androgens; Gonadotro- 

pins; Testis 
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Prostate (cont.) 
——- cancer of, metastatic; effect of hypo- 
physectomy on, 828t 
—— cancer of, treated by adrenalect’y & 
orchiect’y; effect of adrenocort. ster- 
oids on excretion of androgens in, 495* 
—— normal and malignant prostatic tis- 
sue; role of ground substance in atro- 
phy of, following estrogen & orchiec- 
tomy, 1113* 
—— of rat; localization of I'*! in, after ad- 
min. of I'8!-labeled prolactin, 832+ 
PROTEIN: see also Nitrogen 
amino-acid intake; effect of varia- 
tions in, on metab. response to corti- 
sone, 837t 
anabolic effect of quinidine, 97* 
anabolism; premissive role of adrenal 
steroids in, 824t 
—— binding; inhibition of, in vitro, in 
measurement of antithyroid drugs, 
1230* 
——bound iodine (PBI) of serum: see 
Iodine 
—— bound progesterone, 645* 
—— hyperproteinemia in undiagnosed en- 
docrinometabolic syndrome, 193* 
—— metabolism of uterus; influence of 
steroids on, 797T¢ 
—— mucoproteins of human plasma; 
changes in, in hyperthyroidism & 
myxedema, 729* 
—— thyroxine-protein complex of serum, 
772t 
PSEUDOHERMAPHRODISM: see 
dism 
PSEUDOHYPOPARATHYROIDISM: see Parathy- 
roids 
Psycuosss: see Brain; Mental; Nervous sys- 
tem 
PUBERTY 
—— elastic fibers in testis, 626* 
normal: see Ovary; Testis 
precocious, and hypothalamic dis- 
ease, 1*, 13* 
—— precocious, in 
lesions, 622* 
precocious: see also disorders of Ad- 
renal; Ovary; Testis 
—— testes at; histological study of, 818t 
PUBLICATIONS COMMITTEE: see Endocrine 
Society 











Hermaphro- 








relation to pineal 





Questions & ANSWERS: 128, 258, 357, 484, 
590, 694, 761, 974, 1090, 1275, 1451, 
1573 

QuUINIDINE; new pharmacologic property of; 
protein anabolic effect, 97* 
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Ruamaston: see also Neutrons; Radioactive; 
Roentgen ray 
—— ionizing; various types of; histologic 
effects on normal & hyperplastic hu- 
man thyroids, 1179* 
RADIOACTIVE 
astatine; accumulation & destructive 
action of, in thyroids of rats & mon- 
keys, 1161* 
—— astatine; thyroidal uptake of, in the 
rat; influence of thiouracil, 1149* 
—— C'-estrone; interference with me- 
tabolism of, in aminopterin-treated 
rats, 796+ 

—— 4-C'-hydrocortisone; 
817+ 

—— 4-C'-17-hydroxycorticosterone, i.v.; 
metabolism of, 780 

—— 3-C™-phenylalanine, in study of uter- 

ine protein metabolism, 797 f 

cystine; studies on vaginal keratiniza- 

tion with, 797+ 

—— iodine"! and iodine™; see Iodine, 
radioactive 

——- radon seeds; histologic effects of, on 
human thyroid gland, 1179* 

——- $*-labeled methionine used in meth- 
od for quant. evaluation of anabolic & 
catabolic properties of hormones, 833 Tf 

RADIOIODINE: see Iodine, radioactive 

RADON: see Radioactive 

Recipients of Awards: see Endocrine So- 
ciety; American Goiter Association 

RECURRENT LARYNGEAL NERVE: see Nervous 
system; Thyroid, physiol. & path. 

Reppy procedure: see Methods 

RELAXIN 

changes in uterine cervix & vulva of 

the gilt, following treatment with, 

798t 

—— effects of admin. to human subjects, 
§31* 

RENAL: see Kidney 

Repropuction: see Menstruation; Ovary; 
Pregnancy; Testis 

Researcu; education for (Editorial), 588* 

RHEUMATIC FEVER 

ACTH in urine, 154* 

—— effect of ACTH on adrenals in (his- 
tology), 1023* 

RuEevMAToID ARTHRITIS: see Arthritis 
ROENTGEN Ray 

—— histologic effects of, on normal & hy- 
perplastic human thyroid glands, 
1179* 

—— irradiation of hypophysial area; ef- 
fects on hypothalamus & on pituitary; 
histologic study, 859* 





excretion of, 
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ROENTGEN Ray (cont.) 

irradiation of pituitary for acromeg- 

aly; pregnancy following, 1245* 

irradiation plus antithyroid drugs, in 

treatment of hyperthyroidism, 939* 

irradiation, whole-body, in monkey; 

changes in blood 17-OH-CS & eosino- 

phils following, 816t 

radiographic visualization of ad- 

renals, 805t 

—— therapy for anaplastic carcinoma of 
thyroid, 1355* 

—— therapy in pituitary adenomas, 756* 

—— therapy, of pituitary, for bilat. pro- 
gressive exophthalmos, 673* 

—— therapy of struma lymphomatosa, 
79* 

—— therapy of thyroid disease: see also 


Thyroid, disorders 














Sain: see Electrolytes; Sodium 
ScHERING ScHOLAR: see Endocrine Society, 
awards 
Scumipt syndrome, 540* 
ScHOLARS OF THE ENDOCRINE SOCIETY: see 
Endocrine Society, awards 
Sex: see also Androgens; Estrogens; Gonado- 
tropins; Hermaphrodism; Ovary; Testis 
chromosomal, in ‘‘ovarian agenesis,”’ 
1270* 
—— in relation to thyroid cancer, 1309*, 
1336* 
sexual differences in nuclei of human 
skin, 768f 
SHocK: see Stress 
SIEGLER, SAMUEL L., Obituary, 134 
Sippy powders: see Gastro-intestinal tract 
SKIN: see also Pigment 
endocrine control of melanin pigmen- 
tation in, 1463* 
nevi; effect of MSH on, 1463* 
nuclei; sexual differences in, 768f 
—— pigmentation: see Addison’s disease; 
Pigment 
—— sex chromatin pattern of, in ovarian 
agenesis, 1270* 
vitiligo; effect of MSH on melanin 
pigmentation; MSH metabolism in, 
1463*, 1491* 
SLEEP 
—— associated with administration of 
progesterone, 1567* 
—— EEG during, in hyperthyroidism, 
1511* 
SMEARS 




















blood: see Blood, cells 
vaginal: see Climacteric; Estrogens; 
Menstruation; Ovary 
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Sopium: see also Electrolytes 
in true pituitary Addison’s disease, 
1519* 
of serum, during pregnancy; relation 
to alveolar COs, 522* 
of sweat; application to clinical study 
of adrenal function, 1126* 
sodium chloride; effect in myxedema 
heart, 477* 
sodium-retaining corticoid (electro- 
cortin); studies of, 783t, 783+ 
sodium-retaining corticoid in urine, 
in hypoadrenalism or hypopituitarism, 
1086* 
sodium-retaining substances; excre- 
tion of, 784f 
—— varied intake of, in rats; 
DCA on BP during, 661* 
Specigs differences in response to thyronine 
derivatives, 1444* 
Sreciric Gravity of body: see Methods 
SPERMATOZOA: see Testis 
SPIDER angiomata: see Vascular system 
SQuaLENE; reduction of response to gonado- 
tropin in chicks injected with, 793t 
STANDARDS; steroid reference substances 
(U.S.P.) available, 704 
Srein-LEVENTHAL syndrome: see Syndromes 
Sreritity: see also Menstruation; Ovary; 
Pregnancy; Testis 
—— American Society for Study of; 1954 
convention, 596 
—— classification of testicular disorders 
(Editorial), 1560* 
treatment of: see also Questions & 
Answers 
STEROIDS 
androgens: see also Androgens 
corticoids; corticosteroids: see also 
Adrenal preps. & comps. 
cortisone: see Adrenal 
comps. 
—— determination of: see also Methods 
estrogens: see Estrogens 
excretion of, in Cushing’s syndrome, 
775t 
influence on uterine protein metabo- 
lism 797 Tf 
ketosteroids of urine, colorimetrically 
measured; androgenic activity per 
mg., in males & Females, 452* 
neutral; in vivo metabolism of, 318* 
neutral, of human urine; the cortico- 
steroid fractions, 922* 
“normalizing” steroids, 795f 
progesterone: see Progesterone 
steroid reference substances, U.S.P.; 
announcement of availability, 704 























effect of 














preps. & 
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StrEerRorps (cont.) 

steroid-forming neoplasms, 809f 

studies. II. Metabolism of androstan- 

17(8)-ol-3-one (stanolone), 472* 

urinary excretion of; effect of ascorbic 

acid on, 744* 

17-KETOSTEROIDS 

and corticoid response to ACTH in 

various clinical conditions, 297* 

and creatinine, in Cushing’s syn- 

drome, before & after op., 961* 

—— and 17,21-dihydroxy-20-K§8; effect 
of ascorbic acid on, 105* 

—— and FSH in myxedema, 928* 

as criterion for evolution of corti- 

cotropin & corticotropin zinc, 681* 

—— chromatographic analysis of, as 
basis for classif’n of hirsutism in 
women, 776f 

—— chromatographic patterns of ex- 
cretion in men with reduced testicu- 
lar activity, 766f 

—— correlated with 17-OH-CS, blood 
sugar & eosinophils, in response to 
ACTH, 839* 

—— during continuous i.v. infusion of 

small doses of ACTH, 440* 

effect of quinidine on, 97* 

—— effect of MSH on, 1463* 

—— elevated in Cushing’s syndrome; 
unchanged by hypophysectomy, 
205* 

—— excretion; correlation with rate of 

growth of axillary hair, 897* 

excretion in adrenalect’d, orchiect’d 

men, 495* 

—— excretion in male gynecomastia & 
hypogonadism resulting from estro- 
gen-secreting adrenal tumor, 1097* 

—— in adrenal hyperplasia; relation to 

menstruation, 810T 

in adrenogenital syndrome; effect 

of ACTH & cortisone on, 409* 

—— in boy with hypoparathyroidism & 
Addison’s disease, 653* 

—— in congenital adrenal hyperplasia 
treated with cortisone, 287*, 389* 

—— in diagnosis of testicular disorders, 
1560* 

—— in hypothyroidism with incomplete 

growth; effect of ACTH & thy- 

roxine on, 1551* 

in myotonic dystrophy associated 

with myxedema & diabetes, 1437* 

—— in pituitary insufficiency plus dia- 

betes; effect of TSH, ACTH & 

cortisone on, 1046* 

in progeria, 735* 



































—— in undiagnosed endocrinometabolic 
syndrome, 193* 
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STeRorps (cont.) 

17-KETOSTEROIDS (cont.) 

of plasma; improved method for 

extraction & determination, 815t 

response to ACTH in true pitui- 

tary Addison’s disease, 1519* 

tetrahydro compound S & estro- 

gens in urine of women with metast. 

adrenocortical Ca, 676* 

STILBESTROL: see Estrogens 

Stress: see also Surgery; Temperature 

cold stress; metabolic relation of 

ascorbic acid, glutathione & cortisone 

in survival of mice during, 819T 

~—— effect on neutral steroids of urine, 
922* 

——- effect on serum hormonal I'*!, 309* 

experimental model illust’g results of 

exposure to pathogen (croton-oil), 997* 

in study of permissive action of hor- 

mones, 122*, 1272* 

infection: see Rheumatic fever 

—— metabolic adjustments during; effect 
of i.v. glucose on pyruvate during 
compound F infusion, 791f 

—-— several types of; role of various ste- 

roids in effecting survival of adrenal- 

ect’d mouse after, 819f 

stressful life experiences in man; 

17-OH-CS excretion during, 805+ 

traumatic shock in rabbits; disapp. 
of progesterone from blood during, 

645* 

Struma LympHomaTosa: see Thyroid dis- 
orders 

Sussect InDEx to Volume 14, 1597 

Sugar: see Carbohydrate metabolism; Dia- 
betes mellitus; Insulin; Pancreas 

Suurur: see Glutathione; Mercapto comps.; 
Thiouracil and thio comps.; Radioac- 
tive, cystine & S 

SupposiTorigs, vaginal, of progesterone; ef- 
fectiveness of, 1564* 

SuPRARENAL: see Adrenal 

SurceEry: see also Stress; and under various 
endocrine disorders 

(of thyroid)—of boiling oil & barbers’ 

chairs, 1385* 

surgical and allied conditions; corti- 

cal & medullary adrenal activity in, 

608* 

surgical importance of recurrent 

laryngeal nerves; revised anatomy of, 

87* 

Sweat; electrolyte content of; control of 
variable influences on, & their applica- 
tion to clinical study of adrenal function, 
1126* 

Symposta: see Amer. Geriatrics Society; 
Henry Ford Hospital 
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SYNDROMES 

adrenogenital: see Adrenal disorders 

characterized by galactorrhea, amen- 

orrhea & low urinary FSH; compari- 
son with acromegaly & normal lacta- 

tion, 265* 

—— Cushing’s: see Cushing’s syndrome 

endocrinometabolic, undiagnosed; re- 

port of 2 cases, 193* 

—— Klinefelter’s; elastic fibers of testis in, 
626* 

—— Klinefelter’s; 
(autopsy), 719* 

—— menopausal: see Climacteric 

nephrotic: see Kidney 

prediabetic, 177* 

Schmidt, 540* 

—— Stein-Leventhal; amenorrhea due to 
polycystic ovaries (Teaching Clinic), 
1247* 

—— Stein-Leventhal: see 

polycystic 

testicular; classification of, 1560* 

—— Turner’s; untreated until fifth deca © 
of life, 794f 

SYNOVIAL FLurD: see Joints; Tissues 











endocrine glands in 











also Ovary, 





Tace: see Estrogens 

TAPAZOLE: see Mercapto comps. 

TEACHING CuINIcs, 118*, 248*, 344*, 477*, 
579*, 685*, 747*, 961*, 1074*, 1247*, 
1437*, 1551* 

TEETH: see Tissues 

TELLURIUM'™; a parent substance of ['%, 
1530* 

TEMPERATURE 

—— basal body, during 4 menses following 
wedge resection for polycystic ovaries, 

1247* 

basal body, following use of proges- 

terone vaginal suppositories, 1564* 

cold: see Stress 

—— dysthermia in hypothalamic disease, 








13* 

—— heat regulation; role of insulin in, 
801t 

—— heat regulation: see also Hypotha- 
lamus 


Testis: see also Androgens; Gonadotropins; 
Hermaphrodism; Prostate; Steroids 
agonadal male; metabolism of stano- 

lone in, 472* 

—— altered sexual function & hypotha- 
lamic tumor, 1*, 13* 

biopsies of, in case of gynecomastia, 
hypospermatogenesis & hypogonad- 
ism from long-standing estrogen- 
secreting adrenal tumor, 1097* 
disorders; secondary to adrenal dis- 
ease: see also Adrenal disorders 
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Testis (cont.) 

disorders; secondary to hypopitui- 

tarism: see also Pituitary disorders 

disorders: see also Questions & 

Answers 

elastic fibers of; effect of puberty, 

estrogen & pathologic conditions on, 

626* : 

—— genital abnormalities assoc’d with 
pineal lesions, 622* 

—— gonadal status in progeria, 735* 

—— gynecomastia, male: see also Breast 

histochemical study of, at puberty, 

818t 

—— hypogenitalism; long-acting effects of 
testosterone isobutyrate and phenyl- 
acetate in, 800T 

—— hypogonadism following brucellosis 
& mumps orchitis & other disorders; 
elastic fibers in tunica propria of testis 
in, 626* 

—— hypogonadism; rate of growth of axil- 
lary hair, & 17-KS excretion in, 897* 

—— hypogonadotropic eunuchoidism; tes- 
ticular failure; normal testicular func- 
tion; chor. gonadotropin of plasma in, 
887* 

—— in boy with congen. adrenal hyper- 

plasia treated with cortisone, 389* 

in Klinefelter’s syndrome (autopsy), 

719* 

—— male chromosomal pattern of skin in 
“ovarian agenesis,’’ 1270* 

—— male rats; hormonally induced lacta- 
tion in, 831f 

—— men, aging; androgenic activity of ur. 
ketosteroids & fractions in, 139*, 766f 

—— normal (newborn to adult) and 

pathologic; collagen fibers in, 798f 

orchiect’d, adrenalect’d men; effect of 

adrenocortical steroids on androgen 

excretion of, 495* 

orchiectomy & estrogen; atrophy of 

normal & malig. prostatic tissue fol- 

lowing; role of ground substance in, 

1113* 

precocious puberty: see Puberty 

preparations & compounds: see An- 

drogens; Steroids; and Questions & 

Answers 

pseudohermaphrodism: see Hermaph- 
rodism 

——- spermatogenic arrest; etiologic fac- 
tors in, 799T 

——- stimulation of, by gonadotropins: 
see also Gonadotropins 

—— testicular and extra-testicular sources 
of KS in urine; index of, in normal & 
hypogonadal males, 452* 

—— testicular development (biopsies) in 
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Testis (cont.) 
congen. adrenal hyperplasia, before & 
after treatment with cortisone, 287* 

—— testicular disorders; classification of 

(Editorial), 1560* 
Tests: see also Methods 
ACTH test for adrenal function: see 
Pituitary preps. & comps., ACTH 
—— for pregnancy: see Pregnancy 
for thyroid function: see also Thyroid; 
Iodine, radioactive 
—— insulin tolerance: see Insulin 
—— simplified, sensitive, for thyroid func- 
tion, using PBI"*!, 1056* 
sugar tolerance: see Carbohydrate 
metabolism 

—— thyroid suppression test, for thyroid 
function, 1374* 

TESTOSTERONE and compounds: see Andro- 
gens; Steroids 

Terany: see Calcium; Parathyroids 

TETRAHYDRO CompouNnpD S§: see Adrenal 
preps. & comps. 

THIOCYANATE: see Thiouracil & thio com- 
pounds 

Tuiouraci, & TxHio Compounps: see also 
Antithyroid drugs; Mercapto com- 
pounds; Iodine; Thyroid 

and iodothiouracil, compared with 

other antithyroid drugs, 1230* 

—— 2-carbethoxythio-]-methy]-glyoxaline 
(Neo-mercazole) ; antithyroid activity 
& toxicity of, 1230* 

—— hyperplasia alternating with KI invo- 

lution, in production of thyroid tu- 

mors in rats, 1367* 

in antigoitrogenic & calorig.nic assay 

of thyroid compounds in rats, 56* 

—— influence on thyroidal uptake of 

astatine in the rat, 1149* 

iodothiouracil; mode of action, 232* 

—— methyl- and propylthiouracil, and 

methimazole, plus roentgen irrad., 

in treatment of hyperthyroidism, 939* 

propylthiouracil in large doses, in 

treatment of hyperthyroidism, 1403* 

—— thiocyanate; effect on I'*! retained in 
thyroid, 565* 

—— thiocyanate; effect on intact thyroid, 
studied in vitro, 1219* 

—— thiocyanate (sodium); effect of, on 
discharge of I'*! from thyroid of low- 
iodine, calcium fed rats, 1412* 

Tuompson, WiuiarD O., Obituary, 699 

Tuyror: see also Antithyroid drugs; Iodine 
DISORDERS 

adenocarcinoma; myotonic dys- 

trophy assoc’d with (Teaching 

Clinic), 1437* 


























THYROID (cont.) 
DISORDERS (cont.) 





cancer; invasive, papillary, 1362* 

—— cancer; origin, characteristics & be- 
havior of, 1309*, 1336* 

—— cancer; study & treatment of, with 

radioiodine: see also Iodine, radio- 

active 

carcinoma, anaplastic; evaluation 

of postop. results, 1355* 

—— carcinoma; quant. measurements 
of I"! retention in, 1300* 

—— diagnosis of; use of I'*? in, 1530* 

—— disease: see also Questions & An- 
swers 

—— excretion of TSH in, 770t 

—— following thyroidectomy; diff. di- 
agnosis of hypoparathyroidism, 
579* 

—— goiter and other changes in thyroid 

produced by iodothiouracil, in rats, 

232* 

goiter assoc’d with Klinefelter’s 

syndrome (autopsy), 719* 

—— Goiter Association, American: see 
Am. Goiter Association 

—— goiter; calcium as a cause of; effect 
of low-iodine intake on, 1412* 

—— goiter (familial) in cretins, 747*, 

869* 

goiter in Uruguay & Chile, 800f 

—— Hashimoto thyroiditis; high inci- 
dence of, following ['*! or x-ray 
irrad. of human hyperplastic thy- 
roids, 1179* 

—— nodular goiter & thyroiditis; rela- 
tion to thyroid cancer, 1309*, 1336* 

—— solitary nodule; diff. diagnosis of 
malignancy in, based on I'*! uptake, 
672* 

—— struma lymphomatosa; clin. mani- 
festations & response’ to therapy, 
79* 

—— thyroiditis (cat-scratch) treated 

with TSH, 742* 

tumors; experimental production 

of, by alternating hyperplasia & in- 

volution, 1367* 

Hyperthyroidism (exophthalmic goiter, 
Graves’ disease, thyrotoxicosis, toxic 
adenoma) 

antithyroid drugs in treatment 

of: see also Antithyroid drugs; 

Mercapto comps.; Thiouracil & 

thio comps. 

changes in plasma mucopro- 

teins in, 729* 

—— diagnosis of; value of plasma 

thyroxine I'*! for, 1062* 
































SUBJECT INDEX TO VOLUME 14 1625 


December, 1954 


Tuyrorp (cont.) 
DISORDERS (cont.) 
Hyperthyroidism (cont.) 


THYROID (cont.) 
DISORDERS (cont.) 
Hyperthyroidism (cont.) 





——— diff. diagnosis, by use of suppres- 
sive effect of desice. thyroid on 
I'*! uptake, 1374* 

—— dose of I; ecale. of thyroid 
weight for, using empirical for- 
mulae, 326*, 1265* 

—— effect of, on young fat-deficient 
male rats, 802+ 

—— electroencephalographie abnor- 
malities in: I’ studies, 1511* 

—— exophthalmos: see also Eyes 

—— exophvhalmos-producing sub- 
stance in blood in, 1393* 

—— Graves’ disease and _ toxic 
adenoma; histologic effects of 
various types of ionizing radia- 
tion on thyroid glands in, 1179* 

—— Graves’ disease; pituitary-thy- 
roid -relationship in (Editorial), 
1260* 

—— iodine in treatment of: see Iodine 

—— mercapto compounds (methima- 
zole, Mercazole, Tapazole) in 
treatment of: see Mercapto com- 
pounds; Antithyroid drugs 

——of boiling oil and _ barbers’ 
chairs, 1385* 

—— potassium perchlorate in the 
treatment of, 70* 

—— protein-bound iodine of serum 
in: see Iodine 

—— radioactive iodine (I'!; I!) in 
study & treatment of: see Iodine, 
radioactive 

—— renal function & I'*! clearance in, 
1539* 

—— simplified, sensitive test for di- 
agnosis of, using PBI'*!, 1056* 

—— surgical importance of recurrent 
laryngeal nerves; revised anat- 
omy of, based on dissect. of 100 
cadavers, 87* 

—— ten years’ experience with I'*, 
45* 

—— therapy: see also Questions & 
Answers 

—— thiouracil therapy: see Thioura- 
cil & thio compounds 

—— thyroidal uptake of I'*! in: see 
Iodine, radioactive 

—— thyroid-stimulating or thyro- 
tropic hormone (TSH) in: see also 
Pituitary preparations, TSH 

—— thyrotoxic myxedema, localized, 
treated with cortisone & ACTH, 
561* 





thyrotoxicosis; activity & tox- 

icity of Mercazole & Neo-merca- 

zole in, 1230* 

—— toxic goiter; relation to thyroid 
cancer, 1309* 

—— treated with antithyroid drugs 
plus roentgen irradiation, 939* 

—— treated with I'*'; impaired or- 
ganic binding of, 565* 

—— treated with large doses of 

propylthiouracil, 1403* 

treated with methimazole; 4- 

year study, 802T, 948* 

—— versus hyperpituitarism: effects 

of triiodothyronine & Naa, 768f 





Hypothyroidism (cretinism, myxedema) 





ACTH test in, 297* 

—— as an inborn error of metabo- 

lism; report on 13 goitrous cases; 

radioiodine studies, 869* 

assoc’d with Addison’s disease 

(Schmidt syndrome) 540* 

assoe’d with incomplete growth; 

effect of thyroid (Teaching 

Clinic), 1551* 

case of pituitary myxedema 

(Teaching Clinic), 685* 

changes in plasma mucoproteins 

in, 729* 

— cretinism, with or without goiter, 
in 5 of 10 siblings (Teaching 
Clinic), 747* 

— diagnosis of; value of plasma 

thyroxine [!*! for, 1062* 

effect of estrogen on SPI in, 215* 

effect of, on young fat-deficient 

male rats, 802+ 

—— equivocal]; diagnosis, using TSH, 

223* 

extrathyroidal effects of TSH in, 

1029* 

following use of antithyroid 

drugs: -see Antithyroid drugs; 

Mercapto comps.; Thiouracil 

—— 17-KS and FSH excretion in; 
effect of thyroxine on, 928* 

—— metabolic effects of TSH in, 769f 
——myxedema; effect of TSH on ™* 
uptake in, 572* 
—— myxedema heart 

Clinic), 477* 

—— myxedema, in case of pituitary 
insufficiency & diabetes, 1046* 

—— myxedema in monkeys treated 

with astatine, 1161* 

myxedema, localized, thyro- 
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THYROID (cont.) 
DISORDERS (cont.) 


Hypothyroidism (cont.) 
toxic; cortisone & ACTH in 
treatment of, 561* 
—— myxedema; myotonic dystrophy 
& diabetes assoc’d with (Teach- 
ing Clinic), 1437* 

—— PBI of serum in: see Iodine 
post-I'*!; ten years’ experience, 
45* 

—— primary myxedema; cortisone- 
resistant abnormality in diuretic 
response to ingested water in, 
640* 

—— primary myxedema with second- 
ary adrenocortical failure, 554* 

—— renal function & I" clearance in, 
1539* 

—— therapy: see also Questions & 
Answers 

—— thyroidal uptake of I" in: see 
Iodine, radioactive 

—— treatment of, with thyroid com- 
pounds: see also Thyroid, preps. 
& comps. 

——- value of therapeutic trial with 
thyreid (Teaching Clinic), 118* 





PHYSIOLOGY & PATHOLOGY 





alternating hyperplasia & involu- 

tion, to produce thyroid tumors in 

animals, 1367* 

—— clinicopathologic studies: see Thy- 
roid disorders 

—— effect of astatine*" on, in rats & 
monkeys, 1161* 

—— effect of insulin on structure of, in 
rats, 801f 

—— effect of low-iodine diet, with & 
without calcium, on _histologic 
structure of, studied by I'*!, 1412* 

—— estimation of thyroid weight by 
empirical formulae, 326*, 1265* 

—— function (I'*' uptake); relation to 
renal function, 1539* 

—— function; influence of estrogen on, 

215* 

function; levels of integration of, 

in goitrogen-treated rats, 769T 

function; method for increasing ac- 

curacy of I'*! uptake as a test for, 

1374* 








—— function; simplified sensitivity test 
for, using PBI"*!, 1056* 

—— function; studies of: see also Iodine, 
radioactive; Pituitary preparations, 
TSH; Thiouracil 

—— histologic types of cancer, 1309%*, 
1336*, 1355*, 1362* 
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THYROID (cont.) 
PHYSIOLOGY & PATHOLOGY (cont.) 


hormone: see also Thyroid prepara- 

tions 

intact thyroid gland; in vitro 

studies of, 1219* 

normal; histologic effect of various 

types of ionizing radiation on, 1179* 

—— PBI of serum: see Iodine 

—— physiology; contribution of tri- 

iodothyronine to (Editorial), 690* 

radioiodine in the study of: see also 

Iodine, radioactive 

revised anatomy of recurr. laryn- 

geal nerves; dissection of 100 

cadavers, 87* 

—— thyroid slices; metabolism of in- 
org. iodide in; new iodide compart- 
ment, 771f 

—— thyroid-stimulating or thyrotropic 
hormone (TSH): see also Pituitary 
preparations (TSH) 

—— thyroidal I clearance; diphasic 
character of, 773T 

—— uptake and clearance rate of ['*, 
1530* 

—— uptake of astatine in the rat; in- 

fluence of thiouracil on, 1149* 

uptake of I'*! and cell height, in pa- 

tients with liver disease, 1287* 

uptake of I; correl. with PBI & 

BMR, 45* 

—— weight; calculation of, using em- 

pirical formulae, 326*, 1265* 























PREPARATIONS & COMPOUNDS 





desiccated thyroid in treatment of 
struma lymphomatosa, 79* 

desiccated thyroid; use of, to in- 
crease accuracy of I'*! uptake test 

for thyroid function, 1374* 

hormonal iodine: see also Iodine 
hormone: studies of; with radio- 
iodine: see also Iodine, radioactive 

— hormone synthesis, intrinsically 
defective, in 13 cases of goitrous 
hypothyroidism, 869* 

—— thyroglobulin, des. thyroid & /-thy- 
roxine; antigoitrogenic & calorigenic 
assay of, by different routes of 
admin., in rats, 56* 

—— thyroid medication; effect on re- 
sponse to TSH, 223* 

—— thyroid medication, for stim’n of 
growth, 255* 

—— thyroid substance; value of thera- 
peutic trial with (Teaching Clinic), 
118* 

—— thyroid therapy; effect on diuresis 

in primary myxedema, 640* 
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THYROID (cont.) 

PREPARATIONS & COMPOUNDS (cont.) 
thyroid therapy in myxedema 
heart, 477* 

——thyronine derivatives; metabolic 
effect of compounds structurally re- 
lated to thyroxine in vivo (Edi- 
torial), 1444* 

—— thyroxine and des. thyroid; effect 
in case of hypothyroidism with in- 
complete growth (Teaching Clinic), 
1551* 

—— thyroxine and triiodothyronine; in 
vivo interconversion of, 772 

—— thyroxine- and TSH-treated rats; 
effect of cortisone on distrib. of I'*! 
in, 822+ 

—— lI-thyroxine as supplement in main- 
tenance dosage of Mercazole & Neo- 
mercazole, 1230* 

_ —— thyroxine (butanol-extractable) I! 
of plasma, in diag. of thyroid dis- 
ease, 1062* 

—— thyroxine; effect on 17-KS & FSH 
in myxedema, 928* 

—— thyroxine, I'*!-labeled; metabolism 
of, by isolated perfused rabbit liver, 
803+ 

—— thyroxine, thiocyanate or TSH; ef- 
fect on intact thyroid gland, studied 
in vitro, 1219* 

—— thyroxine-protein complex of se- 

rum, 772t 

triiodothyronine and Nal; effect in 

Graves’ disease, 768f 
triiodothyronine and_ thyroxine; 
effect on electroshock _ seizure 
threshold in intact & adrenal’d rats, 
803+ 

triiodothyronine and_ thyroxine, 

I-labeled; effect of metabolic 
alterations on subcellular distrib. of, 
804t 

triiodothyronine; contribution of, 

to thyroid physiology (Editorial), 
690* 
—— l-triiodothyronine; effect on renal 
function & I'*! clearance, 1539* 
—— triiodothyronine, thyroxine & 
TSH; effect on I'*! retention in thy- 
roid cancer, 1300* 
Tuyrorpitis: see Thyroid disorders 
THYROID-STIMULATING HORMONE 
see Pituitary preparations, TSH 
THYRONINE: see also Thyroid preps. & comps. 
derivatives (Editorial), 1444* 
TuyrotToxicosis: see Thyroid disorders, 
hyperthyroidism 

















(TSH): 





de® 
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Tuyrotropic Hormone (TSH): see Pitui- 
tary preparations, TSH 

THYROXINE: see Thyroid preps. & comps. 

TissuEs: see also under specific organ in- 

volved 

collagen fibers of normal & patho- 

logic human testis, 798t 

connective tissue; histochemical re- 

action of, after local admin. of adrenal 

steroids, 817f 

—— dental structures of newborn rats; 

effect of cortisone on, 824t 

distribution of I' in, see Iodine, 

radioactive 

elastic fibers of tunica propria of nor- 

mal & path: human testes, 626* 

granuloma-pouch technique (croton- 

oil) to illustrate diseases of adapta- 

tion, 997* 

ground substance; role in atrophy of 

normal & malig. prostatic tissue, fol- 

lowing estrogen & orchiectomy, 1113* 

progesterone content of: see Pro- 

gesterone 

retromolar mucosa of rats; effect of 

hypophysectomy on cyclic mitotic 

activity of, 8297 

synovial fluid and cells; concentra- 

tion of intra-articularly injected ad- 

renal preps. in, 711* 

synovial fluid in rheum. arthritis; 

metabolites of hydrocortisone & corti- 

sone in, 814t 

various; role of, in metabolism of 

androgens, 767 tf 

Toxic ApENomA; Toxic GorTeR: see Thy- 
roid disorders, hyperthyroidism 

Toxic Reactions: see Antithyroid drugs; 
Mercapto comps.; Thiouracil; Radioac- 
tive substances 

Trauma: see Stress; Surgery 

TRIIODOTHYRONINE: see Thyroid preps. & 
comps. 

TSH: see Pituitary preps., TSH 

Tumors: see also Cancer; and under organ or 
form of treatment involved 

adrenal: see Adrenal disorders; and 

Cushing’s syndrome 

function of, studied by radioiodine: 

see Iodine, radioactive 

goiter: see Thyroid disorders 

—— hypothalamic, 1*, 13* 

—— metastatic, mammary, foll’g admin. 

of astatine in rats, 1161* 

neoplasms, steroid-forming; studies 

of, 809F 

neoplastic disease in man; effect of 

hypophysectomy in, 828f 

—— pineal, 622* 
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Tumors (cont.) 
—— thyroidal; exper. production of, by 
alternating hyperplasia & involution, 
1367* 
—— thyroidal; transition from benign to 
malignant; discussion, 1309*, 1336* 
Tunica Propria: see Testis; Tissues 
TURNER’S SYNDROME: see also Ovary, dis- 
orders 
untreated until the fifth decade of 
life, 794t 





Ucem, peptic: see Gastro-intestinal tract 

Unitep States PHARMACOPOEIAL Conven- 
tion, Inc. (1950-1960) ; announcement of 
availability of steroid reference sub- 
stances, 704 

Unrrropism; in true pituitary Addison’s dis- 
ease, 1519* 

UpsjoHn ScHOLAR: 
awards 

Uptake of I'*! or I'8?: see Iodine, radioactive; 
Thyroid, physiol. & path. 

Uric Acip/CREATININE ratio: see Nitrogen 

Urine: see also Kidney 

adrenal metabolites: see 

preps. & comps.; Steroids 

androgens: see Androgens; Steroids 

—— calcium: see Calcium; Electrolytes; 

Parathyroids 

chloride: see Electrolytes; Sodium; 

Addison’s disease 

chorionic gonadotropin: see Gonado- 

tropins; Pregnancy 

corticosteroids (corticoids): see Ad- 

renal preps. & comps.; Steroids 

—— diuresis: see Kidney; Pituitary dis- 
orders, diabetes insipidus; Pituitary 
preps., vasopressin; Water 

—— electrolytes: see Electrolytes 

estrogens: see Estrogens; Steroids 

—— FSH: see Gonadotropins 

—— gonadotropins: see Gonadotropins; 
Pregnancy 

—— in pregnancy: see Pregnancy; Preg- 
nanediol; Gonadotropins 

—— iodine compounds: see Iodine 

—— 17-ketosteroids: see Steroids, 17-KS 

melanocyte-stimulating hormone 

(MSH): see Pigment; Pituitary preps. 

—— methods for determination of constit- 

uents: see Methods; Tests 

nitrogen: see Nitrogen; Protein 

—— phosphorus: see Phosphorus 

—— potassium: see Potassium; Electro- 

lytes 

pregnanediol: see Pregnanediol 


see Endocrine Society, 


Adrenal 





























—— radioactive compounds: see Radio- 
active 
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URINE (cont.) 
radioactive iodine: see Iodine, radio- 
active 
renal function: see Kidney 
sodium: see Sodium; Electrolytes 
—— steroids: see Steroids; Adrenal preps.; 
Androgens; Estrogens 
sugar: see Carbohydrate metabolism; 
Diabetes mellitus; Insulin 
UrsacHe—‘‘Was ist die Ursache?” 1569* 
Urvuauay and Chile; goiter in, 800f 
Uterus & VaGINa: see also Ovary 
cancer of; somnolent effect of pro- 
gesterone in patients with, 1567* 
cervix and vulva of the gilt; changes 
in, following treatment with relaxin, 
798T 
—— menstruation: see Menstruation; Cli- 
macteric 
—— chorionic gonadotropin: see also Go- 
nadotropins 
pregnancy: see Pregnancy 
—— uterine growth; interaction of estro- 
gens on, 1134* 
uterine protein metabolism; influ- 
ence of steroids on, 797T 
—— vaginal keratinization; 
with radiocystine, 797 f 
—— vaginal smear in amenorrhea; ar- 
borization & cytology following use of 
progesterone suppositories, 1564* 
—— vaginal smear in true pituitary Ad- 
dison’s disease, 1519* 
—— vaginal smears: see also Climacteric; 
Estrogens; Menstruation; Ovary 
—— vaginal suppositories of progesterone; 
effectiveness of, 1564* 


























studies of, 


Y acres see Uterus & Vagina 

Van Meter Prize: see American Goiter 
Association 

VASCULAR System: see also Blood; Heart 

angiomata, spider; correl, with high 

I'3! uptake, in liver disease, 1287* 

blood pressure of rats; effect of DCA 

on, with varied intakes of K & Na, 

661* 

hemodynamics; effect of DCA on, in 

normal pregnancy, 109* a 

—— malignant diabetic vascular disease; 

effect of hypophysectomy on, 790T 

vasomotor flushes: see Climacteric 

VASOPRESSIN (Pitressin): see Pituitary prepa- 
rations 

Viri.ism: see also Puberty, precocious 

adrenogenital syndrome: see Adrenal 




















disorders 

associated with adrenal disease: see 
Adrenal disorders; Cushing’s syn- 
drome 














December, 1954 


VIRILISM (cont.) 

pseudohermaphrodism: see Hermaph- 

rodism 

VITAMINS 

C; ascorbic acid and urinary steroid 

excretion, 744* 

C; ascorbie acid content of adrenals: 
see also Adrenal physiology 

—— C; ascorbic acid depleting activity, in 
potent steroidogenic ant. pituitary 
fraction, 808+ 

—— C; ascorbic acid; effect on hormonal 
excretion, 105* 

—— C; ascorbic acid; effect on insulin- 
glucose tolerance and lactic-pyruvic 
acid ratio in obesity, 836t 

—— C; ascorbic acid, glutathione & corti- 
sone; role in survival of mice during 
cold stress, 819+ 

—— C; ascorbic acid of blood & urine in 
man; effect of ACTH & cortisone on, 
1006* 

—— C; ascorbic acid vs. cholesterol con- 
tent of adrenals of malarial chicks, 
822t 

—— C; scorbutic g. pigs; interrels. of liver 
glycogen, corticosteroids & ascorbic 
acid in, 805t 

—— D; effect of, in case of hypoparathy- 
roidism & Addison’s disease, 653f 

—— D; lack of response to, in hypophos- 
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ViITAMINS (cont.) 
phatemic 
365* 
—— D; large doses; paradoxical relief of 
phosphate-losing osteomalacia by, in 
female dwarf, 785t 
ViTILIGo: see Pigment 


glycosuric osteomalacia, 


oo see also Kidney; Pituitary dis- 
orders, diabetes insipidus; Pituitary 
preparations, vasopressin; Urine 

and specific gravity of body, during 

admin. of TSH & thyroid, 1029* 

—— excretion of; effect of growth hor- 
mone on, in intact and hypophysect’d 
rats, 8357, 835T, 835f 

—— ingested; abnormal cortisone-resist- 
ant diuretic response to, in primary 
myxedema, 640* 

WEIGHT 

body: see Growth; Obesity; Pituitary 

preparations, growth hormone; and 

under various endocrine glands (dis- 
orders) 

—— thyroid; empirical formulae for cal- 
culation of, 326*, 1265* 








Pasate: see Roentgen rays 


Zane: see Pituitary preparations (ACTH), 
corticotropin-zinc 
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rare: 
myxedema 
facies 


common: 
subclinical hypothyroid 
—myriad complaints: 
“sterility,” obesity, 
fatigue, etc. 


for subclinical hypothyroidism... 


predictable response 


The patient with subclinical hypothy- 
roidism can be given a course of Proloid 
therapy with assurance of an adequate 
and smooth response. Proloid potency 
is uniform, practically eliminating un- 
knowing overdosage or underdosage due 
to potency variation — freeing therapy 


of disturbing ups and downs. This makes 


Proloid therapy easier to manage and 
evaluate. Prescribe Proloid — virtually 
pure thyroglobulin. It’s assayed chemical- 
ly, as well as biologically in test animals. 

Proloid is prescribed in the same dosage 
as ordinary thyroid and is available in 
VY4,14,1,11%4 and 5 grain tablets as well 


as in powder form. 


Proloid 


the improved thyroid 


NEW YORK 


WARNER-CHILCOTT 
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A HISTORY In Too Beautiful Mlastrated Volumes 
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and of the Matos Lj medi RALPH H. MAJOR, M.D. 
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Professor of Medicine and of the History of Medicine 
University of Kansas 









PANNING the rich traditions of centuries of medical history, this fresh, new two-volume 
narrative brings to life the great men and women who developed the healing art 
from prehistoric times to the middle of the 20th Century. 


Written in terms of the famous individuals who molded medical history, Dr. Major’s work is 
designed to aid the medical student and the medical practitioner in appreciating and 
learning from the wealth of experience which preceded today’s medical miracles. 


Profusely illustrated with more than 400 photographs, drawings and reproductisns, many 
taken or collected by the author, “A History of Medicine” traces the mainstream of 
medical history in a highly readable connected narrative. Each chapter leaves to 
the serious student further research possibilities through supplementary biographical addenda 


suggesting detailed readings in the lives of individuals cited in the text. 


® Original documents @ Unpublished material 


Represents more than 50,000 miles of 


@ Photographs taken in historic places ai 
personal pilgrimages 


@ Author has studied in the original lane © Hitherto untranslated works of im- 
guage of medicine: Italian, French, mense value to an understanding of 
German, English, Latin and Greek modern medical science 


1088 pages in 2 volumes 415 illustrations Sent on approval $14.50 _ postpaid 


CHARLES C THOMAS - PUBLISHER - SPRINGFIELD - ILLINOIS 
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For every patient 
with clearcut menopausal 
symptoms such as hot flushes, 
there’s another patient with symptoms less clearly defined 
yet just as distressing . . . headaches, 
insomnia, mental and physical fatigue. 
Her symptoms may also be indicative of declining ovarian function, and occur 
several years before, and even long after, menstruation ceases. 


This patient, too, may be expected to benefit from “Premarin” therapy. 


99 
. PREMARIN: is a complete equine estrogen-complex. 
q 


It not only produces prompt symptomatic relief, but also imparts 


a distinctive ‘‘sense of well-being” 
highly gratifying to the patient. It is tasteless and odorless. 
“Premarin,” estrogenic substances (water-soluble), 
also known as conjugated estrogens 


(equine), is supplied in tablet 


and liquid form. ¢ 
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